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(44 I here are three kinds of

lies: lies, damned lies,
and statistics” In his autobiography,
Mark Twain attributed this statement
to British Prime Minister Benjamin
Disraeli, but the prevailing attitudes
toward quantitative reasoning have
not changed much since then. At the
same time that we recognize the
value and necessity of backing up our
assertions with “facts and figures”, we
are distrustful of numerical argu-
ments made by others — particularly
by our opponents. This attitude was
summed up perhaps most succinctly,
if not eloquently, in George W Bush’s
characterization of Al Gore’s presenta-
tion of statistics during their first
presidential debate as “fuzzy math”.
This attitude is reinforced by a lack
of training in numerical reasoning.
Traditional mathematics education
has stressed computation and “num-
ber facts”, and parallel to the move-
ment in science education reform,
mathematics education now includes
a greater emphasis on using basic
facts for solving problems and sup-
porting conclusions (see, for exam-
Dle, the Quantitative Literacy pro-
grams of the American Statistical
Association,<bttp.//www.amstat.org
Jeducation/k12material. html>, or
the Standards and Principles pub-
lished by the National Council of
Teachers of Mathematics, <bttp:
//www.nctm.org/standards/>).
When he wrote Innumeracy:
Matbematical Illiteracy and Its
Consequences in 1990, John Allen
Paulos argued that our national inabil-
ity to understand numbers and the
basics of probability theory results in
the persistence of numerous social
problems — misinformed govern-
mental policies, confused personal
decisions, and, most important to
NCSE, an increased susceptibility to
pseudosciences of all kinds.

APPLIED MATHEMATICS

In this issue we print a number of arti-
cles that share a numerical theme. It is
no surprise to most people familiar
with modern anti-evolutionism that
its proponents use a blizzard of num-
bers to support their contention that
the natural origin of some structure
or the natural construction of some
biochemical compound is “impossi-
ble”. Of course, these probabilities are
usually computed correctly, even
though the conclusions are incorrect.
The real problem is frequently their
authors’ failure to understand (or

FROM THE

EDITOR

explain) the importance of their start-
ing assumptions and simplifying sup-
positions for the validity of their con-
clusions. The mathematical musings
of these anti-evolutionists clearly illus-
trate that the real problem is not so
much with computational accuracy
as with quantitative reasoning.

Thomas Robson explores these
issues in his article on creationist
pseudomathematics. Although the
underlying principles of probability
theory are relatively simple, he argues
that an adequate refutation of the
anti-evolutionists’ misuse of probabili-
ty theory often requires a detailed
and highly technical discussion of
both probability and the scientific
processes that are responsible for the
“improbable” phenomenon under dis-
cussion.

David Bailey’s article examines the
probability arguments made against
the natural origin of hemoglobin. He
applies the logic to something that
we can — and, in some places, regu-
larly do — observe directly: the for-
mation of snowflakes. Snowflakes
manifest nearly infinite amounts of
variation as a result of a few, simple
natural processes; thus each and
every snowflake is an object with a
very low probability and a high
degree of complexity.

Finally, Richard Carrier has allowed
us to adapt an article from his web
site which contains a “who’s who” of
those who advance mathematical
anti-evolutionary arguments. He pre-
sents examples both of legitimate sci-
entific work that is misrepresented to
attack evolution and of creationist
and other pseudoscientific misuses of
quantitative reasoning.

The delightful illustrations that
accompany these articles are the
work of a talented NCSE volunteer,
Janet Dreyer, as is the image that
appears on the cover. For more infor-
mation on Janet’s work, visit her web
site at <http://www.genies.com>.

IN THE NEWS

Evolution was featured in several elec-
tions — perhaps most notably in
Kansas, where the state Board of
Education was significantly changed
after voters responded to the gutting
of state exiting examination stan-
dards. Standards in Kansas are likely
to change again. In other states, evo-
lution did better ... or worse. Glenn
Branch reports.

Draft science education standards
in Pennsylvania were changed to
introduce a requirement that teachers
present “evidence that ... does not
support the theory of evolution”.
State Board of Education officials are
defending the change in language, but
activists are complaining that evolu-
tion is singled out for special treat-
ment and that the only curriculum
materials that discuss “evidence
against” evolution are produced by
creationist organizations. Andrew
Petto reports.

There was much furor over the
“Intelligent Design” research center
— the Michael Polanyi Center — at
Baylor University. A multidisciplinary
team of scholars examined the pro-
gram, the operations, and the results
of the Polanyi Center recently, and
made recommendations for a signifi-
cant reorganization. However, the
team’s report was only the beginning
of the story. Eugenie Scott reports.

AT HOME

If you have called or received a note
from the NCSE office lately, you may
have noticed new voices and names
connected to the communication.
Meet the new staff and get the details
of the changes in this issue. There is
also a picture of the office staff — you
can’t tell the players apart without a
program!

We also learned that many of you
received an extra copy of our last
issue. Don’t be shy! Share that extra
one with a neighbor, friend, or col-
league. It’s a great way to help NCSE
grow.

This issue of RNCSE is so packed
with information that we couldn’t
manage to squeeze the usual mem-
bers’ pages in. Look for them — and
our exceptional book reviews, listings
of useful resources, and exciting short
features — in the next issue!

Anj Petto
RNCSE 20 (4) was printed in March 2001.
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Intelligent Design
in Pratt County,
Kansas

Molleen Matsumura
Network Project Dirvector

mmediately after the Kansas

State Board of Education’s
August 1999 adoption of science
content standards that opened
the door to teaching creationism
(RNCSE 1999; 19 [3]: 6, 19 [4]:
7-9), speculation began about
which local schools would walk
through that doorway. Within a
few weeks, NCSE heard that in
Pratt County, Kansas, local
activists were pressing for adop-
tion of the “intelligent design”
textbook Of Pandas and People
(RNCSE 1999;19 [4]:5). Parents in
the district contacted NCSE, and,
with help from NCSE staff and
Kansas Citizens for Science, pro-
vided teachers and administrators
with extensive information about
the flaws of the book. Even
though some local school board
members were sympathetic to
teaching “intelligent design”,
Pandas was not adopted. But
Pratt County’s creationists were
undaunted.

When the effort to adopt
Pandas in Pratt County failed,
local school board members
began discussing whether to add
discussions of “ID theory” to draft
curriculum guidelines developed
by local teachers. Opinion on the
board was divided, and months
passed as the document circulat-
ed back and forth among a cur-
riculum committee, the board,
and high-school science teachers.
At one point, the teachers, deter-
mined to teach good science,
responded to the board’s con-
cerns by suggesting that students
could write ungraded research

~—

papers expressing their opinions
of evolution. However, observers
of Pratt’s school board meetings
told NCSE that some members
said that the state Board of
Education had given them a man-
date to teach “intelligent design”.
The Superintendent of Education
was instructed to continue a “dia-
log” with teachers, and activists
pressed the issue in the local
newspaper (see “Misquoted scien-
tists speak out” below; also see
various archived articles at
<http.//www.pratttribune.com>,
which contains interesting read-
ing, including many letters to
the editor from other parts of the
state).

On November 7, three new,
pro-evolution candidates were
elected to the state Board of
Education, making the majority of
the board pro-evolution; the new
members promised that evolution
would be restored to state science
standards (Kansas City Star,
November 14,2000).With a disap-
pearing “mandate”, ID supporters
were under increased pressure to
act. On November 27, the Pratt
County School Board voted 4-2
(with one member absent) to
adopt standards requiring stu-
dents to “know ... [t]here are dif-
ferent scientific perspectives
regarding the prevailing textbook
evidence used to support the the-
ory of evolution” (Pratt Tribune,
November 28,2000). As rewritten
by the Pratt County School Board,
the curriculum called for using
resources frequently recommend-
ed by “intelligent design” propo-
nents in the classroom.

Observers told NCSE that local
board members who opposed the
changes asked whether advice
had been sought from the school
district’s attorney and the state
regents (who administer
statewide assessments), and were

told that no such action had been
taken. After the vote, board presi-
dent Bruce Pinkall told the Kansas
City Star, “I'm more concerned
with the effect on the staff and
the perception of their work and
the lack of support from the
board for their work.”

District parents have contacted
the Kansas affiliate of the
American Civil Liberties Union to
explore the possibility of suing
the district. Others have told
NCSE that they hope to change
the composition of the board in
spring 2001, and then bring the
district curriculum into harmony
with revised state science stan-
dards.NCSE will keep its members
informed of new developments.

[NCSE thanks Brad Williamson
and Liz Craig for information
used in this article.]

Misquoted
Scientists
Speak Out

Molleen Matsumura
Network Project Dirvector

hen an effort is under

way to force creation-
ism into a school district’s cur-
riculum, it is almost inevitable
that at least one evolutionary sci-
entist will be quoted as “admit-
ting” that the theory is about to
collapse. Often, NCSE helps local
activists by sending them reprints
or photocopies of the original
quotation in context, or copies of
articles we have published on the
topic (see “NCSE sets the record
straight”, p 7) .In Pratt, Kansas,
the confusion was so extreme
that NCSE notified the scientists
concerned, and they themselves
responded.



A CLAassIc LAck oF CONTEXT

On August 25, 2000, some mem-
bers of Kansas Citizens for
Science wrote to NCSE when the
Pratt Tribune published an opin-
ion essay in which “intelligent
design” activist Chris Mammoliti
contended, “If Intelligent Design
must be censored because it has a
philosophy consistent with the-
ism, shouldn’t Darwinian evolu-
tion be censored because it has a
philosophy consistent with athe-
ism?” <http://www.pratttribune.
com/display/inn_news/news9.
txt>. In support of his view,
Mammoliti quoted an article in the
May 13 National Post by Michael
Ruse, a philosopher and scientist
who had been a key witness in the
McLean v Arkansas trial concern-
ing an anti-evolution law. Ruse was
selectively quoted as stating that
“Evolution is a religion.”

What Mammoliti failed to
report is that Ruse’s article
castigated those who he believes
treat evolution as a religion. He
had written, in part,

You might think that the
time has come to save evolu-
tion from the evolutionists.

Darwinism is a terrific theo-
ry that stimulates research
in every area of the life sci-
ences. Surely this is
enough.

There is no need to make a
religion of evolution. On its
own merits, evolution as sci-
ence is just that — good,
tough, forward-looking sci-
ence, which should be
taught as a matter of course
to all children.... [W]e
should recognize when peo-
ple are going beyond the
strict science, moving into
moral and social claims,
thinking of their theory as
an all-embracing world
picture....

The Creationists are
wrong in their Creationism,
but they are right in at least
one of their criticisms.

Evolution, Darwinian evolu-
tion, is wonderful science.
Let us teach it to our chil-
dren. And, in the classroom,
let us leave it at that...
(downloaded from <http://
www.nationalpost. com> on
August 25, 2000; no longer
available on site).

When NCSE sent Ruse a copy
of Mammoliti’s essay, he wrote to
the Pratt Tribune. In his reply,
published on September 6, Ruse
remarked with his customary
irony:

Word has reached me that
my name is not entirely
unknown in the distant land
of Kansas, where the con-
flict between science and
religion rages like a wildfire
in Montana. In particular, my
writings are being used by
the Creationists — the
enthusiasts for reading the
Bible absolutely literally —
to support the case for qual-
ifying (or outrightly remov-
ing) the teaching of evolu-
tion in science classes, in
the publicly supported
schools of the state.... I do
feel a certain cognitive dis-
sonance (as we say in the
trade).... For the past quar-
ter century, in article after
article, book after book, I
have argued that
Creationism is false science
and bad religion....

Ruse continued:

It would be natural there-
fore if I were to take my
time showing in detail how
I have been misrepresented,
quoted selectively and out
of context, making me
apparently say things the
very opposite to that which
I intend.... But it would be
more profitable if I were to
explain just what position I
do really take....

...[A]s science, Creationism
is simply not science.
Creationism, in whatever

variant, appeals to miracles
— to divine interven-
tions.... They do not and
cannot fall under the
purview of science, which
by its nature is confined to
the dimension of experi-
ence as governed by natural
regularity or law.

In my opinion, far worse
than its failure as science
is the fact that Creationism
is (as I said above) bad
religion....

Ruse made it clear that his crit-
icisms of creationism apply equal-
ly to “intelligent design theory”,
commenting:

The enthusiasts for so-called
Intelligent Design claim that
the organic world is so com-
plex that mere law could not
explain its origination. But
why, if one invokes God for
the wonderfully complex,
should one excuse God for
the appallingly simple?

After giving examples of both
atheists and devout Christians
who interpret evolution in reli-
gious terms, Ruse spoke directly
to the issue on which he had
been misquoted:

[M]y most important point
— omne which those who
misuse my ideas conve-
niently omit or forget — is
that there is no need for
evolution, for Darwinism, to
be treated as religion. You
can talk about evolution
without bringing in moral
messages and stories about
ultimate meanings — and
this is precisely what is
going on in modern profes-
sional evolutionary circles
today, including the profes-
sional evolutionary circles
of Kansas today... <http://
www.pratttribune.com/
archives/index.inn?loc=
detail&doc=/2000/
September/6-512-news7.txt>
(emphasis added).
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CONFUSION SPREADS
TO THE CURRICULUM

The importance of such misquo-
tations is that ultimately they
affect decisions about what will
be taught in science classes. In
Pratt, school board members sym-
pathetic to “intelligent design”
relied on such misinformation
when they altered the curriculum
submitted by science teachers
(see “Intelligent design in Prait
County, Kansas”, p 4).Their addi-
tion of a book review from the
journal Nature (Coyne 1998)
reflected the fact that creationists
have used this and other scien-
tists’ articles to “prove” that text-
book authors are perpetrating a
hoax when they cite changes in
peppered moth populations as an
example of natural selection (for
example, Wells and Richards
2000, Wells 2000, Wieland 1999).
When NCSE told Jerry A Coyne,
Professor of Ecology and
Evolution at the University of
Chicago, how his article was
being misused, he contacted fel-
low scientist Bruce Grant,
Professor of Biology at the College
of William and Mary in Virginia.
Coyne and Grant both wrote let-
ters that were published in the
Pratt Tribune. In his letter of
December 13, Grant said in part:

...[Clharges of fraud [have
been] directed at evolution-
ists for attributing changes
in the colors of peppered
moths to natural selection.
As I am one of the evolu-
tionary biologists who study
peppered moths, I feel oblig-
ed to comment. Charges of
fraud cannot be left unchal-
lenged....

...Of the several factors
known to produce evolu-
tionary change, only natural
selection is consistent with
the patterns of the changes
we see occurring in moth
populations....

Very like a Whale
RAY SUTERA DISCUSSES THE
TRANSITIONAL FORMS IN
CETACEAN PHYLOGENY

‘We still have work to do.We
do not all agree about the
relative roles of contribut-
ing factors, such as the flow
of genes..., where on
trees moths might hide from
predators, ... and so on....
Such wrangling is the norm,
and ... [o]ur debates have
never been secret. For
recent overviews of the con-
troversies, please  see
<http://www.wm.edu/
biology/melanism.pdf> or
<http://www.els.net/
elsonline/html/A0001788.
html>. Yet, unwarranted
charges of fraud, fakery and
cover-ups repeatedly appear
in letters printed in newspa-
pers....<http://www.
pratttribune.com/archives/
index.inn?loc=detail&doc=/
2000/December/13-653-
news92.txt>.

Since Coyne’s 1998 article was
not only misquoted, but recom-
mended for classroom use as “evi-
dence against evolution”, his
December 6 letter is particularly
important and NCSE obtained
permission to reprint it in full, as
follows:

I have learned that the Pratt
school board, apparently
responding to creationist
pressure, has recently
revised its 10th-grade biolo-
gy curriculum to include
material that encourages
students to question the the-
ory of evolution. In reading
the standards, I see that one
of my articles — an article
constantly misrepresented
by creationists — is includ-
ed as a supplementary read-
ing used to cast doubt on
evolution.

Except for a few creationist
dissenters, the community
of professional biologists
has long accepted evolution

Sermon under the Mount
A GREAT-GREAT-GRANDSON OF
DARWIN GOES SPELUNKING
WITH KURT WISE

as an essential theory sup-
ported by innumerable
pieces of evidence.To make
students think otherwise is
as harmful as urging them to
question the value of antibi-
otics because there are a
few people who believe in
spiritual healing.

My article appended to the
Pratt standards is a re-evalu-
ation of a classic evolution-
ary story in which rapid
changes in the proportions
of color forms of peppered
moths occurred in only
about 100 years. This evolu-
tionary change is thought to
be a response to air pollu-
tion, changes in the colors
of trees, and increased bird
predation. My only problem
with the peppered-moth
story is that I am not certain
whether scientists have
identified the precise agent
causing the natural selec-
tion and evolutionary
change. It may well be bird
predators, but the experi-
ments leave room for doubt.

Creationists such as
Jonathan Wells claim that my
criticism of these experi-
ments casts strong doubt on
Darwinism. But this charac-
terization is false.All of us in
the peppered-moth debate
agree that the moth story is
a sound example of evolu-
tion produced by natural
selection. My call for addi-
tional research on the moths
has been wrongly character-
ized by creationists as
revealing some fatal flaw in
the theory of evolution.

In reality, the debate over
what causes natural selec-
tion on moths is absolutely
normal in our field. It is not
uncommon for scientists to
re-examine previous work
and find it incomplete, or
even wrong. This is the nor-



mal self-correcting mecha-
nism of science. Textbook
examples may be altered as
additional data are found.
Creationists, on the other
hand, neither air their dis-
agreements in public nor
admit that they were wrong.
This is because their goal is
not to achieve scientific
truth, but to expel evolution
from the public schools.

It is a classic creationist tac-
tic, as exemplified in Wells’s
book, Icons of Evolution, to
assert that healthy scientific
debate is really a sign that
evolutionists are either com-
mitting fraud or buttressing
a crumbling theory. In reali-
ty, evolution and natural
selection are alive and well,
with new supporting evi-
dence arriving daily.

I strongly object to the use
of my article by the Pratt
school board to cast doubt
on Darwinism. And 1 feel
sorry for the students who
are being misled by cre-
ationists into doubting one
of the most vigorous and
well-supported theories in
biology.

OLD TACTIC, NEW TACTIC

Misrepresentation of scientists’
research and opinions is a prob-
lem that will continue as long as
there is opposition to evolution
and evolution education. Any one
example is rather like the hydra,
the mythical monster who grew 2
heads where one had been cut
off: creationists invariably offer
new misinformation when their
claims are rebutted. Somewhat
less is said about “Nebraska man”
and Lucy’s knee these days, and
somewhat more is heard about
peppered moths and 19th-centu-
ry drawings of embryos.
Meanwhile, the decapitated
heads, like Medusa’s, keep biting;
for literally years after a creation-
ist claim has been thoroughly
refuted, grassroots activists
around the country repeat it in
opinion essays and testimony

before school boards. If your local
newspaper prints a letter claim-
ing that scientists are “dishonest”,
or that they are “admitting” to
“problems” with evolution, you
will find that with some investiga-
tion (and possibly some help from
NCSE) you can set the record
straight.

The newer tactic is to select
journal articles and reviews for
classroom use, to be presented in
a manner that recasts discussions
about evolution as arguments
against evolution. It will be
important to monitor and analyze
these occurrences, and explaining
the issues to curriculum commit-
tees and school boards is likely to
be more complex and time-con-
suming than answering a letter to
the editor. NCSE can help by pro-
viding background information
and sometimes, as we did in
response to the situation in Pratt,
by enlisting the scientists whose
work is being misused. Please do
not hesitate to contact us if this
problem appears in your school
district.

[Thanks to Jobn van Keppel, Jack Krebs,
and Liz Craig for tracking and sharing
newspaper articles and essays.]
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NCSE Sets the
Record Straight

Molleen Matsumurn
Network Project Director

Over the years, NCSE has
answered many requests
for information about claims in
creation science literature that
scientists and defenders of evolu-
tion education have themselves
denied the validity of evolution or
called for teaching creationism.
Even when they have been refut-
ed, these claims are quoted again
and again in letters and opinion
pieces appearing in newspapers
all over the country. Following is a
list of articles NCSE has published
explaining how misquotation or
presentation out of context has
distorted the statements of propo-
nents of evolution. (Copies of all
of these articles are still available
from NCSE; write, call, or e-mail to
request them.)

Britain, Troy. Just what do they
say, Dr Morris? RNCSE 1999;
19 (1): 22-23.

Britain explains the context of
quotations used by the first presi-
dent of the Institute for Creation
Research, Henry M Morris, in a
March 1999 Back to Genesis sem-
inar, noting that Morris said that
3000 similar quotations are col-
lected in his book That Their
Words May Be Used Against
Them (Green Forest, AR: Master
Books, 1998).

Cole, John R. Misquoted scientists
respond.  Creation/Evolution
1981; 6: 34-44.

Creation/Evolution editor John
Cole presents out-of-context quo-

MISQUOTATIONS ON THE WEB

“Anti-evolutionists have a fondness for quoting authorities. Almost as strong
as this fondness is their fondness for misquoting authorities” Thus Wesley
Elsberry introduces the compilation of anti-evolutionist misquotations on
his web site. Elsberry’s database is conveniently searchable; misquotations
may be retrieved by quoter, quoted, keywords in quotation, fragment of
quotation, and source of quotation. It also allows the user to submit new
misquotations to the compilation. To try it out, connect to <http://inia.
cls.org/~welsberr/evobio/evc/quotes.html>.
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tations of 6 scientists — Richard
Lewontin, Niles Eldredge, Stephen
Jay Gould, David M Raup, Laurie
Godfrey, and Isaac Asimov —
together with the original
authors’ remarks on what they
really said.

Jukes, Thomas. Jukes responds to
a request for permission to quote
out of context. NCSE Reports
1988; 8 (2): 22.

A reprint of Thomas Jukes’s
February 3, 1988, letter refusing
to give permission for ICR attor-
ney Wendell Bird to quote him in
The Origin of Species Revisited
(New York: The Philosophical
Library, 1988) “because by quot-
ing out of context, the main thrust
of our article is misrepresented.”

Mclver, Tom. Creationist
misquotation of Darrow.
Creation/Evolution 1988; 23:
1-13.

Anthropologist Mclver traces the
history of mistaken claims that
Clarence Darrow, one of the
defense attorneys in the Scopes
trial, said that it was “bigotry” for
schools to teach “only one theo-
ry” and exclaimed “Let them have
both evolution and creation!”

Padian, Kevin. The Darwin
legend. RNCSE 1996; 16 (1): 2, 8.
A review of James Moore’s book
(Grand Rapids [MI]: Baker Books,
1994) demolishing the myth that
in a deathbed conversation with
one Lady Hope, Charles Darwin
confessed regret for publishing
his theory of evolution. (Note that
this is myth, not misquotation,and
various creationist authors have
also opposed propagation of the
myth. However, the story reap-
pears so frequently it is well
worth mentioning here).

Scott, Eugenie C. Colin Patterson,
cladistics, and creationists. NCSE
Reports 1992; 12 (4): 14-15.

NCSE’s  Executive  Director
reports on creationists’ misrepre-
senting as a critique of evolution
Patterson’s November 1981 pre-
sentation at the American
Museum of Natural History, enti-
tled “Can You Tell Me Anything
About Evolution?”, which was

actually a discussion of different
approaches to systematics.

Scott, Eugenie C. Cold comfort
for creationists in Ruse talk. NCSE
Reports 1993; 13 (2): 10-11.
NCSE’s Executive Director sets
the record straight on creationist
exploitations of out-of-context
quotations from a talk given by
the philosopher Michael Ruse at
an NCSE symposium at the
February 13, 1993, meeting of the
American Association for the
Advancement of Science.

Tarzia, Wade. Cheering with the
enemy, or boosting your mileage
with the best from bad reviews.
RNCSE 1999; 19 (3): 30-3.

Bad reviews by the science “estab-
lishment” are often worn as a
badge of honor among anti-evolu-
tionists. Tarzia shows how the
publisher’s web  site  for
Forbidden Archaeology takes this
tactic one step further by gleaning
positive-sounding excerpts from
negative reviews, giving the false
impression that reviewers found
significant merit in the work.

Alabama to Ditch
Disclaimer?

Molleen Matsumura
Network Project Dirvector

In 1995, Alabama’s state
Board of Education fired its
own “shot heard ‘round the world”
when it adopted science content
standards that called for teaching
evolution as “theory” rather than
“fact” (see NCSE Reports 1995; 15
[1]: 4, 5 and NCSE Reports 1995;
15 [2]: 3). Following a suggestion
in a “minority report” by Textbook
Commission members who com-
plained that mainstream biology
textbook treated evolution as
“fact”, the board adopted an evo-
lution “disclaimer” to be pasted
into all biology textbooks (see
sidebar on page 9 for references
to criticisms of the disclaimer).
At a highly charged meeting dur-
ing which then-governor Fob
James said that people ought to

read the Bible for explanations of
life’s diversity, James pantomimed
evolution by walking like an ape
and gradually standing up
straighter. (Later, James used dis-
cretionary funds to purchase
Phillip Johnson’s first anti-evolu-
tion book, Darwin on Trial, for
distribution to Alabama’s science
teachers. NCSE, People for the
American Way, and the National
Association of Biology Teachers
responded by sending the teach-
ers information on the scientific,
educational, and constitutional
issues.)

Alabama’s Board of Education
was not the first to adopt an anti-
evolution statement for insertion
in textbooks. In September 1983,
the Texas Board of Education
issued rules that read in part
“Textbooks presented for adop-
tion which treat the subject of
evolution substantively in explain-
ing the historical origins of man

. must carry a statement on an
introductory page that any mater-
ial on evolution... is clearly pre-
sented as theory rather than veri-
fied” (cited in Mattox 1984, in
which the rules were deemed
unconstitutional). However, the
Alabama disclaimer carefully
avoided religious references in
even the generalized form found
in the Texas rules (which men-
tioned “young people[’s]...search
for meanings of their human exis-
tence”) and it inspired a rash of
imitations in school districts
around the country.

The Alabama disclaimer was
repeated verbatim in legislation
introduced in Washington in
1997, and most recently was
adopted by Oklahoma’s Textbook
Commission late in 1999 (see
RNCSE 1997; 17 [5]: 7, 1999; 19
[5]: 7-8). Within the state, the
teaching of evolution was serious-
ly undermined: many teachers
avoid teaching the subject at all,
and the current standards offer lit-
tle guidance to those who dare to
teach it.

The Alabama Board of
Education periodically revises
content standards in all subjects,
and in October 2000 an appoint-



ed writing committee released a
first draft of “Alabama Course of
Study: Science” (ACOSS) for pub-
lic comment; scientists who had
advocated better coverage of evo-
lution in the 1995 ACOSS found it
significantly  improved. On
January 11,2001, the Department
of Education released the new,
revised version of ACOSS.
Supporters of good science teach-
ing encouraged the Board of
Education to adopt standards that
reflect the central importance of
the theory of evolution. Their
message to fellow members was,
“If you live in Alabama, or have
friends or colleagues in Alabama,
please contact NCSE so we can
work with them! Not only would
improved standards help
Alabama’s children, but dropping
the disclaimer would set a good
example to every state.” The state
Board of Education approved the
new ACOSS on February 8, 2001.

NCSE members and friends in
Alabama worked hard to improve
coverage of evolution in the new
ACOSS and hope that it will ren-
der the disclaimer obsolete. (The
disclaimer is not a part of science
education standards, but was insti-
tuted as a part of the textbook
approval process.) One reason
for optimism is that a board mem-
ber who voted for the disclaimer
in 1995 has stated that it should
be discontinued; another is the
state  government’s  current
emphasis on attracting high-tech
businesses, which often shun
areas that they perceive as anti-
science (see, for example, RNCSE
1999; 19 [4]: 10-15).

REFERENCES

Mattox J [Attorney-General of Texas]. Re:
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[Thanks to Scott Brande, Robert D
Collins, and David Kopaska-Merkel for
information used in this article. If you
would like to belp in Alabama, send an e-
mail message to Eric Meikle at
meikle@ncseweb.org.]

Baylor’s Polanyi
Center in Turmoil

Eugenie C Scott
NCSE Executive Director

B aylor University’s Michael

Polanyi Center has been
stripped of its name and subject-
ed to intensive reorganization,
after a lengthy debate over the
existence of the “intelligent
design” think tank on the Baptist
school’s campus.

The controversy began during
the spring of 2000 when faculty
members expressed their displea-

CRITICISMS OF THE
ALABAMA DISCLAIMER

Brande S, Frandsen JC.The evolu-
tion/creation controversy during
the 1995 Alabama science text-
book adoptions. Journal of the
Alabama Academy of Science
1997; 68 (1):59-76.

Dawkins R.The “Alabama insert”:
A study in ignorance and dishon-
esty. Journal of the Alabama
Academy of Science 1997; 68
(1): 1-16. Also available on
NCSE’s web site at
<http://www.ncseweb.org
/resources/articles
/8642_richard_dawkins_on_the
_alabama_ 1_2_2001.asp>.

Frandsen JC, Brande S. An analy-
sis of the 1995 Alabama draft and
adopted Course of Study:
Science. Journal of the Alabama
Academy of Science 1997; 68
(1):38-58.

Miller KR. Dissecting the dis-
claimer. RNCSE 2000; 20 (3):
30-3. Also available on NCSE’s
web site at <http://www.
ncseweb.org/resources/
articles/5438_dissecting_the_
disclaimer_ 12_7_2000.asp>.

Scott EC. Textbook authors join
NCSE in defending evolution
education. RNCSE 1999; 19 (1):
9-11. Also available on NCSE’s
web site in the news section of
<http://www.ncseweb.org/
newsletter.asp?volume
=19&number=1>.

[All of these articles are available
from NCSE; write, telephone, or
e-mail to request photocopies.]

sure at the establishment of the
Michael Polanyi Center (MPC)
without faculty input (see RNCSE
20 [1-2]: 15-106). Particularly dis-
pleased were members of the sci-
ence faculty, who considered the
“intelligent design” (ID) focus of
the center to be a thinly veiled
form of creation science. Because
of faculty criticism, Baylor’s
President Robert B Sloan Jr
agreed to appoint an outside
investigating committee.
Committee members visited
the campus and interviewed rep-
resentatives of all sides on
September 9 and 10, 2000, and
the chair of the committee issued
a report on October 17. Written
in conciliatory language, the
report nonetheless was decided-
ly lukewarm about the MPC.
Although ID claims scientific
standing, the committee’s report
placed the MPC’s appropriate
mission squarely within the
realm of the philosophy of sci-
ence, as considering “the relation-
ship between the sciences and
religion”. The committee clearly
stated that the Baylor Institute for
Faith and Learning (IFL), the insti-
tute in which the MPC was
housed, should take the universi-
ty’s lead when it came to science
and religion issues, and encour-
aged a broader range of scholar-
ship in this area beyond just ID.

[Science and religion schol-
arship] ... can best be fos-
tered by the University’s
Institute for Faith and
Learning where it seems to
be naturally at home. In
pursuing this mission, room
should be made for a vari-
ety of approaches and top-
ics. It would clearly be too
restrictive on the part of
the Institute to focus atten-
tion in this area on a single
theme only, such as the
design inference.

In its recommendations, the
committee continued its luke-
warm assessment of the MPC and
ID theory. It recognized
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. research on the logical
structure of mathematical
arguments for intelligent
design to have a legitimate
claim to a place in current
discussions of the relations
of religion and the sciences.
Although this work, involv-
ing as it does technical
issues in the theory of prob-
ability, is relatively recent in
origin and has thus only just
begun to receive response
in professional journals (see,
Jor example, the essay by
Elliott Sober in Philosophy
of Science 1999, 066:
472-88), the Institute
should be free, if it chooses,
to include in its coverage
this line of work, when car-
ried out professionally.

Because the cited article by
Sober (and coauthors) is strongly
critical of ID, and because the IFL
(rather than the MPC) is called
upon to include, “if it chooses”,
only ID research that is carried
out professionally, the implica-
tion is clear that the committee
did not have much confidence in
the current scholarly status of ID
theory.

The committee recommended
that an advisory committee of
Baylor faculty be formed “to assist
in planning and reviewing the sci-
ence and religion component of
the Institute”. It also called for
dropping the name “Michael
Polanyi”, as the center named for
him did not reflect the fact that
Polanyi rejected the idea of an
agent as creator.

So the Michael Polanyi Center
was stripped of its name, placed
squarely under the jurisdiction of
a philosophy and religion adminis-
trative unit, subjected to a faculty
advisory committee, and not very
subtly put on notice that ID lacked
status as a scholarly enterprise.

Nonetheless, on October 17,
Director Dembski issued a stirring
press release declaring victory for
ID and the MPC. Although the
Center was placed firmly under
the aegis of the IFL, and it was the
IFL that was encouraged to go

beyond ID in its consideration of
science and religion issues,
Dembski’s press release
announced that the MPC had
been given a broader mission.The
stripping of the name “Polanyi”
from the Center was spun as “the
Center will therefore receive a
new name to reflect this expand-
ed vision”. The admonition of the
Center to conduct ID research
only “when carried out profes-
sionally” juxtaposed with the cita-
tion of an article harshly critical
of Dembski was transformed into
“the triumph of intelligent design
as a legitimate form of academic
inquiry” and an “unqualified affir-
mation of my own work on intel-
ligent design.”

Although many reading the
committee’s report and
Dembski’s press release might
question whether Dembski “got
it”, apparently another sentence
in the press release got him in
trouble. Baylor critics of the MPC
would have preferred a more
strongly worded committee
report, but in general were satis-
fied with the results as a compro-
mise between sides with strong
disagreements. It appeared that
perhaps peace could be restored
after the committee’s report had
been issued. But in his press
release, Dembski thumbed his
nose at critics, shattering any pos-
sibility of effective interaction
with a large percentage of the fac-
ulty. He gloated, “Dogmatic oppo-
nents of design who demanded
the Center be shut down have
met their Waterloo.”

Through newspaper accounts
and personal communications,
NCSE learned that members of
the science faculty and the Baylor
Faculty Senate expressed outrage
to President Sloan over Dembski’s
uncollegial behavior, and on
October 19, the Director of the
Institute for Faith and Learning,
Michael Beaty, announced that
“Dembski’s actions after the
release of the report compro-
mised his ability to serve as direc-
tor” and relieved him of his posi-
tion. Dembski’s associate, Bruce
Gordon, described as holding “a

PhD in the history and philoso-
phy of physics from
Northwestern University, as well
as degrees in mathematics, philos-
ophy, theology and piano perfor-
mance”, was appointed as interim
director, although he has stated
that he does not wish to be the
permanent director.

On the same day, Dembski fol-
lowed up with another press
release responding to his dis-
missal. He claimed that the admin-
istration had called him on the
carpet, asking that he withdraw
his inflammatory press release.
Dembski refused on the grounds
that he meant what he had said
“and that for me to retract it
would be tantamount to giving in
to the censorship and vilification
against me that had been a con-
stant feature since I arrived on
campus. I could not and would
not betray all that I have worked
for in my professional career”

The  inflammatory  press
release became for Dembski a
matter of principle, and he
accused the administration of
“intellectual McCarthyism”, a
statement that is not likely to
mend fences. Ironically, it was
President Sloan who had estab-
lished the MPC, defended it
against a faculty outraged at the
cavalier way in which it had been
established, and supported
Dembski all along. Now Dembski
was accusing Sloan of “the utmost
of bad faith”, as if Sloan intended
from the beginning to sack him:
Dembski claimed that his refusal
to withdraw an inflammatory
press release “provided the fig leaf
of justification for my removal”.
At the time of this writing, there
was no reply from Sloan.

Dembski will continue at the
rank at which he was hired, as an
untenured “Associate Research
Professor”in the Institute for Faith
and Learning. The establishment
of the MPC was seen as a major
step toward achieving the 5-year
objectives of the “Wedge” strategy
outlined by the Discovery
Institute and ID leader Phillip
Johnson. This is a long-range plan
to establish ID as both a scholarly



and a public enterprise, including
a hoped-for establishment of an
ID institute on a university cam-
pus. Baylor’s placement of the
members of the former Michael
Polanyi Center in a relative acade-
mic backwater as a subsidiary of a
faith and learning institute, and its
barely civil recognition of ID as an
area that has not achieved much
scholarly support, hardly provides
the academic credibility for ID
sought by Wedge strategists.

As this issue of RNCSE went to
press, an article entitled
“Intelligent Design Movement
Struggles with Identity Crisis” by
Bruce Gordon, the interim direc-
tor of what is now called The
Baylor Science and Religion
Project, appeared in Research
News & Opportunities in Science
and Theology (2001 January; 2
[1]:9). Gordon writes:

Design theory has had con-
siderable difficulty gaining a
hearing in academic con-
texts, as evidenced most
recently by the whole
Polanyi Center affair at
Baylor University. One of
the principal reasons for
this resistance and contro-
versy is not far to seek:
design-theoretic research
has been hijacked as part of
a larger cultural and political
movement. In particular,
the theory has been prema-
turely drawn into discus-
sions of public science edu-
cation, where it has no busi-
ness making an appearance
without broad recognition
from the scientific commu-
nity that it is making a
worthwhile contribution to
our understanding of the
natural world.

Later, in what is perhaps a
swipe at Dembski’s affiliation
with the Discovery Institute’s
Center for the Renewal of Science
and Culture, Gordon comments,
“If design theory is to make a con-
tribution in science, it must be
worth pursuing on the basis of its
own merits, not as an exercise in
Christian ‘cultural renewal, the

weight of which it cannot bear”
In his final paragraph, he carefully
delineates the nature of design
theory’s possible contribution to
science: “[I]t is crucial to note
that design theory is at best a sup-
plementary consideration intro-
duced alongside (or perhaps into,
by way of modification) neo-
Darwinian biology and self-organi-
zational complexity theory. It
does not mandate the replace-
ment of these highly fruitful
research paradigms, and to sug-
gest that it does is just so much
overblown, unwarranted, and ide-
ologically  driven  rhetoric.”
Should Gordon'’s cautious attitude
become more widely adopted by
ID proponents, it might alleviate
much of the controversy about
the status of intelligent design.
The Michael Polanyi Center
Peer Review Committee report is
available on line at <http://
baylor.edu/pfd/
001017polanyi.pdf>. The Baylor
administration  responds  at
<http://pr.baylor.edu/
feat.fcgi?2000.10.17.polanyi>.

Evolution and the
Elections

Glenn Branch
NCSE Office Manager

In all the furor over the
November 2000 elections,
evolution received scant atten-
tion. Here is a sampling of news
about evolution and the elections
— some encouraging; some dis-
quieting.

Alabama: Judge Roy S Moore

was elected as Chief Justice of the
Alabama Supreme Court with
55% of the vote. Moore is best
known for defying a federal cir-
cuit court order to remove the
Ten Commandments from the
wall of his courtroom and to
refrain from opening his court
sessions with a prayer; he is also
on record as deploring the teach-
ing of evolution in public schools
(see RNCSE 2000; 20 [1-2]: 20).

Alaska: 1In his first political
endeavor, NCSE member Neal
Matson lost his bid for the Alaska
State Senate in District Q. He
kindly donated his leftover cam-
paign funds to NCSE. Matson
reports that creationism was not
an issue in any Alaska election,
although the Republican Party of
Alaska believes that “Creation
Science [should] be given equal
representation with the other sci-
entific theories in the classroom,
and if evolution is taught, it
should be presented as a theory”
<http://www.alaskarepublicans.
com/Platform.htm#Education>.
The Democratic Party of Alaska
does not mention creationism or
evolution in its platform.

Colorado: Before the November
election, the Colorado branch of
the American Association of
University Women asked congres-
sional and state school board of
education candidates about their
position on teaching creationism
as an alternative to the theory of
evolution in public schools. Mark
Udall, the Democratic candidate
for Colorado’s 2nd Congressional
District, replied, “Establishing
school curricula is a matter for
the states and local school dis-
tricts. However, I think it’s essen-
tial that our children have the
benefit of a thorough understand-
ing of all the sciences and be fully
informed about the continuing
progress of scientific investigation
and the basis for science’s theo-
ries in all fields — including the
theory of evolution” (see <http://
www.coaauw.org/election2000/
udall.htmlI>). Udall defeated his
Republican opponent, who did
not respond to the questionnaire.
Two Democratic candidates for
the state board of education who
agreed that creationism has no
place in the public schools, Evie
Hudak and Jared Polis, also were
elected; Hudak’s Republican
opponent, Ron Marquez, held that
“Creationism and the theory of
evolution are both valid views of
the beginning of life and should
both be taught” (see <bttp.//
www.coaauw.org/election2000/
marquez.btml>).
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Kansas: In August 1999, the
Kansas state board of education
voted 6-4 to adopt a creationist-
influenced set of science stan-
dards (see RNCSE 1999; 19 [4]:
7-9, 10-15). The seats of 4 of the
6 board members who voted for
the standards were up for election
in 2000. Of those members, one
(Scott Hill) moved out of Kansas,
resigned his seat, and was ulti-
mately replaced by a pro-evolu-
tion candidate; two (the president
of the board, Linda Holloway, and
Mary Douglass Brown) lost to pro-
evolution candidates in primary
elections; and one (Steve Abrams)
won both the primary election
and the general election (see
RNCSE 2000; 20 [3]: 4-5). Thus
the incoming board opposes the
current science standards by 7-3;
incoming board members have
said that one of their first actions
will be to replace them with a set
written by a 27-member commit-
tee of science teachers and pro-
fessors. (The set of standards that
the board replaced with its own
version was the fifth draft pre-
pared by an expert writing com-
mittee; this committee has writ-
ten a sixth draft for adoption in
January 2001 and posted it at
<http://www.kabt.org/
standards>.)

Nebraska: Rachel Bone was
elected to the District 4 seat of
the state board of education. The
Lincoln Journal Star (November
3,2000) reported that “if creation-
ism were to become an issue
before the board, [Bone] said she
would defend teaching it in
schools””

Ohio: State representative Ron
Hood, who vowed in 1996 to
keep reintroducing his “equal
time for creationism” bill until it
became state law, lost his seat to
Democrat John Boccieri in a close
race (51.9% to 48.1%). (For the
status of the bill, see “Updates”, p
15. Steve Edinger reports on evo-
lution education in Obio in the
next issue of RNCSE.)

Vermont: Republican gubernato-
rial candidate Ruth Dwyer lost to
incumbent governor (and physi-
cian) Howard Dean, by 37.9% to

Dean’s 50.4%. The Burlington
Free Press quoted Dwyer as say-
ing that it would be right for pub-
lic schools to teach creationism if
local citizens wanted them to (see
RNCSE 2000; 20 [3]: 11).

West Virginia: Senator Robert
Byrd, former chair and ranking
minority member of the powerful
Senate Appropriations Com-
mittee, handily won re-election.
In August, during a ceremony to
dedicate a new radio telescope at
the National Radio Astronomy
Observatory in Green Bank, West
Virginia, Byrd remarked,“I’'m not a
scientist, of course, but I have a
querulous [sic] mind.That’s why I
read Darwin’s The Origin of
Species. That’s why I read
Darwin’s The Descent of Man.He
had something to say. It doesn’t
bother me to have it taught in
schools. But why not teach the
creation in the Book of Genesis,
which was the greatest scientific
thesis that was ever written?”
(quoted in  Science  and
Government Report, September
15, 2000).

National: In discussing Governor
— and now President — George
W Bush, The New York Times
reported, “Characteristically, he
does not believe in evolution —
he says the jury is still out — but
he does not actively disbelieve in
it either; as a friend puts it, ‘he
doesn’t really care about that kind
of thing’” <http://www.
nytimes.com/2000/10/29/
politics/29BUSH.html>.

Canada: In late November, sever-
al Canadian newspapers reported
that the Canadian Alliance candi-
date for prime minister, Stockwell
Day, supports teaching creation-
ism.While Day’s party failed by far
to win enough seats to install Day
as prime minister, 38% of
Canadians share his belief in cre-
ationism, according to a
November 25 report in the
Ottawa Citizen. The Citizen also
reported that 43% of Canadians
support teaching evolution and
40% say they “would be con-
cerned if a prime minister had the
opposite view that they held
on creationism/evolution” (see

<http://www.ottawacitizen.com/
national/001125/49354106.btml>).
In a province-by-province break-
down, the strongest support for
evolution, 49%, was reported in
Quebec.

[NCSE thanks Liz Craig, Steve Edinger,
Peter Folger, Neal Matson, and Jobn Stear
Jor information used in this article.]

Idaho Academy of
Science Sponsors
Evolution Short
Course

Thanks to the tireless
efforts of supporters of
evolution around the state, the
Idaho Academy of Sciences will
present an Evolution Short
Course at its annual meeting, to
be held March 29-31, 2001, at
Albertson College in Caldwell,
Idaho. The course, Inter-
disciplinary Perspectives on
Evolution: A Primer for Teachers,
is designed for public school
teachers and carries continuing
education credit. The program is
under development, but the cur-
rent plans include the following
presentations.

Introduction: Evolution Overview
— Dr James C Munger and Dr Eric
Yensen

Should Genesis Be Interpreted
Literally? — Rabbi Dan Fink

Philosophy of Science —
Dr Elizabeth Wakeman

Cosmological Evidence for an
Old Universe — Dr James Dull

Geological Evidence for
Evolution and an Old Earth —
Dr Terry S Maley

Biological Evidence for Evolution
— Dr James F Smith

Antbropological Evidence for
Evolution — Dr Pat Derbidge

The Realms of Religion and Science
— Dr Denny Clark

Legal Aspects of Teaching
Creationism and Evolution —
Jon Bauman

Panel Discussion

For more information, contact Dr Gary
Bennett, SugarID@aol.com.



Creeping
Creationism 1in
Pennsylvania’s
Science Education
Standards

Andrew ] Petto
NCSE Editor

Pennsylvanians are prepar-
ing for their final opportu-

nity to comment on draft stan-
dards for science and technology
education from the Pennsylvania
Department of Education (PDE).
These standards are designed as
educational benchmarks that will
indicate the content and concepts
that ought to be included in
instruction at various grade levels.
They are intended neither to pre-
scribe curricula nor to serve as
the basis for progress and exiting
examinations. Two previous drafts
were released in 1998 and 1999,
andpubliccommentandtestimony
led to reorganization and revisions.

OLD STANDARD

The release of the third draft of
the proposed standards in July
2000 generally strengthened the
standards; however, the sections
on evolution education were
modified by PDE staff based on
comments received in response
to the previous drafts. The most
egregious of these changes will
require that teachers present “evi-
dence that ... does not support”
the theory of evolution. The most
significant changes in the stan-
dards appear in the table below.

The changes in the standards
reflect 2 specific trends. First,
there is a general de-emphasis on
the explanatory power of evolu-
tion. The old standard asked stu-
dents to know that evolution is
the cause of the observed pat-
terns of similarity and difference.
The new standard eliminates this
language in favor of standards that
ask students to “describe”,
“explain”, or “interpret” observa-
tions, but not their causes.
Second, the standards in the
Biological Sciences section specif-

ically instruct students to chal-
lenge evolutionary theory in
grade 10 (3.3.10.D) and grade 12
(3.3.12.D).

WHY THE STANDARDS
CHANGED

A line-by-line comparison of the
third draft with the second shows
significant changes in language
only in areas related to evolution.
Although standards in the Inquiry
and Design section clearly set the
stage for students to explore how
scientific theories are constructed
and how they respond to chal-
lenges, no other scientific theory
is singled out for students to hear
the evidence that “does not sup-
port” it. When Pennsylvania Board
of Education Executive Director
Peter Garland was interviewed on
December 21, 2000, on WHYY-
FM’s Radio Times, he stated the
PDE’s position on the changes:
that the new language models the
practice of good science by teach-
ing children how to evaluate evi-
dence and to participate in the

NEW STANDARD

Section 3.2: Inquiry and Design

Standard Text Standard Text

3.2.7.A4 Integrate new information into existing 3.2.7.A4 Explain how new information may change

theories and practice. existing theories and practice.

3.2.10.A.4 Explain how new information may 3.2.10.A.4 Integrate new information into existing

change existing theories and practice. theories and practice.

3.2.10.A.2 Know that science is limited to the study 3.2.10.A.2 Know that science is limited to the study of

of concrete aspects of the world and observable aspects of the world and the
the universe. universe.
Section 3.3: Biological Sciences
3.3.10.D.1 Analyze evidence of fossil records, 3.3.10.D.1 Analyze evidence of fossil records, similarities
similarities in body structures, in body structures, embryological studies
embryological studies and DNA studies and DNA studies that support or do not
that support the theory of evolution. support the theory of evolution.
3.3.10.A Explain the causes of similarities and 3.3.10.A Explain the structural and functional
differences found among living things. similarities and differences found among
living things.

n/a No comparable standard 3.3.10.B.1 Describe the relationship between the
structure of organic molecules and the
function they serve in living organisms.

n/a No comparable standard 3.3.10.B.3 Explain how cells store and use information
to guide their functions.

n/a No comparable standard 3.3.12.D.1 [Alnalyze the impact of new scientific facts
on the theory of evolution.

Section 3.4: Earth Sciences
3.4.12.A3 [IInterpret the geological evidence for 3.5.12.A.3 [IInterpret the geological evidence support
evolution. ing evolution to explain biological and
astronomical changes.
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process of applying evidence to
existing models and theories.
However, when asked why the
standards should single out evolu-
tion in this way, he demurred and
said that the standards were still
subject to another round of citizen
comments and further revisions.
According to a story in the
Pittsburgh Post-Gazette, Dan
Langan, a spokesman for the PDE,
said the new phrases were insert-
ed by members of the state Board
of Education, but he did not iden-
tify who suggested the changes. If
the standards are approved,
Langan said, they would allow the
teaching of creation theory along-
side evolution in public school
science classes. “‘Under the pro-
posed standards, there’s room for
science teachers to expose stu-
dents to other theories, Langan
said. “The degree to which that’s
done is up to local school dis-

tricts’” (“Proposed rules boost
teaching of creationism”,
November 29, 2000; <http:

//Www.post-state/20001129
creationism1.asp>).

State  Representative  Sam
Rohrer (R-Berks) went further in
his comments on Radio Times.
Confusing the distinction
between educational standards
and curriculum, he took Garland
to task for having the temerity to
impose standards at all. Rohrer
argued that the state constitution
provided for local control over
education and that the PDE had
no authority to prescribe stan-
dards. As for evolution, Rohrer
told the Philadelphia Inquirer: “1
am not a scientist, ... but I've
done enough reading to know
that the whole concept of natural
selection and evolution is not sci-
ence. It’s not repeatable. It’s a the-
ory.You can talk about chemistry,
physics — those things are all a
matter of fact” (“State standards
stir evolution-creation debate”,
December 3, 2000; B3, B5;
<http://inq.philly.com/content/
inquirer/2000/12/03/city/
CREATEO3.htm>).

But more disturbing than the
statements of outspoken conserv-
ative Rohrer are the comments of

the Pennsylvania Secretary of
Education, Eugene Hickok. He
told the Bucks County Courier
Times: “Evolution is not a fact, it’s
a scientific theory” Hickok rea-
sons that “because it’s a theory,
that means you have to test vari-
ous hypotheses to support it or
not support it”. Teachers have
always had the option to do that,
he said (“Officials: Proposed stan-
dards don’t change evolution pol-
icy”, November 30, 2000;
<http://www.phillyburbs.com/
couriertimes/news/news
%5Farchive/701981.htm>).

The difference, of course, is
that the proposed standards are
the first state-mandated require-
ment that evolution be taught at
all. The inclusion of evolution in
state science education standards
for the first time means that local
districts can no longer choose to
ignore or avoid evolution and still
claim to be in compliance with
state education mandates. Despite
Hickok’s protestations, these stan-
dards do change things consider-
ably. The proposed standards
would require teachers to include

evolution — and also anti-evolu-
tion materials — in the biology
curriculum.

WHY BE CONCERNED?

This is, indeed, the question we
hear most often from well-mean-
ing citizens. “After all”, they say —
echoing Garland’s rationale —
“isn’t subjecting theories to criti-
cism just how good science oper-
ates?” The modified standards do
not sound like typical creationist
fare to most people, prompting
the Main Line Times to compare
NCSE’s Molleen Matsumura to
“the hysterical anticommunists of
the 1950s” who were obsessed
with “Reds under the beds”. In its
editorial, the Times told its read-
ers that “the hysterical evolution-
ists of today are no less afraid of
shadowy Christians with Adams
and Eves up their sleeves” (“Why
are scientists working to keep
ideas and debate out of our class-
rooms?”, December 7, 2000;
<http://www.zwire.com/site/
news.cfm?BRD=1676&dept_id=

43770&newsid=1153961&PAG=
461&rfi=9>).

Most of the changed language
does sound nonsectarian, but the
issues raised are those that are
well known to NCSE members as
the special concerns of anti-evolu-
tionists with a particular religious
worldview — that creationism is a
valid, competing scientific theory
and should be included in the cur-
riculum. The careful construction
of the secular-sounding language
would make this a difficult case to
take to the public in most cases,
except that proponents of the lan-
guage throughout the state are,
like Rohrer, quite candid in their
public statements that they wish
to insert creationism into the cur-
riculum.

But the real danger here is not
so much in the standards them-
selves: if curriculum development
is left in the hands of well-trained
teachers, they will find no scien-
tifically or educationally
respectable evidence that “does
not support” evolution. The real
danger is that districts that choose
to look for curriculum materials
to meet these standards — evi-
dence against evolution, the
impact of “new scientific facts” on
the theory of evolution, the rela-
tionship between structure and
function in organic molecules,
and cellular storage and use of
information — will be forced to
turn to nonmainstream sources of
curriculum materials.

Where do we find curriculum
materials that meet these stan-
dards? Why, at the Discovery
Institute’s Center for the Renewal
of Science and Culture, the
Institute for Creation Research,
and other creationist outfits. And
books that promote these ideas
come from publishers of frankly
sectarian religious publications
and of creationist books, like
InterVarsity Press, Baker Book
House, and Regnery Publishing.

In essence, if teachers in
Pennsylvania must teach evi-
dence that “does not support”
evolution, then they must use cre-
ationist materials from CRSC, ICR,
and the like.The result is that the



current draft of the Pennsylvania
Standards for Science and
Technology Education contains a
de facto requirement that stu-
dents learn creationism — there
is no other way to describe the
curriculum materials they will
have to use if local school districts
must comply with the current
draft standards on evolution.

The PDE will provide citizens
with one more 30-day comment
period to respond to the current
draftt NCSE members in
Pennsylvania have joined with
other concerned citizens and
organizations to spread the word
and to muster support for a return
to good science education stan-
dards with an appropriate treat-
ment of evolution. Joining this
effort in Pennsylvania are the
Pennsylvania ACLU, the
Pennsylvania Alliance for
Democracy, the Freedom to Learn
Network, Pennsylvania members
of the American Institute of
Biological Sciences, and a number
of biomedical researchers and sci-
ence-related corporations located
in the state. The education com-
mittees of the state legislature
also plan to hold hearings in the
current session. State
Representative Connie Williams
(D-Montgomery), who serves on
the House Education Committee
with Rohrer, has indicated her
support for evolution education
and opposition to the current lan-
guage. Dates for the comment
period and legislative hearings
were not set as of press time.

[The Radio Times discussion on WHYY
also features NCSE Editor Anj Petto and
is available at <bttp.//whyy.org/  ram-
eta/RT/RT20001221_20.ram>. Thanks
to Laura Blain, Dave Caplan, Louise
Doskow, Stepben Katz, Bruce Levine,
Stepben C Meyers, Clark Moeller, Robbie
Recenes, Charlie Sturm, Lisamarie
Windbam, and a bost of others for belp
with this story.]

AUTHOR’S ADDRESS

Andrew ] Petto

Division of Liberal Arts
University of the Arts

320 S Broad St

Philadelphia PA 19102-4994
ajpetto@uarts.edu

UPDATES

Canada, Ontario: On Sunday,
October 29, 2000, the Ottawa
Citizen reported that Ontario stu-
dents receive little instruction in
evolution: “The new provincial
curriculum only addresses evolu-
tion in a single course —
advanced biology, designed for
Grade 12 students who will study
biology or biochemistry in uni-
versity” (see “Evolution nearly
extinct in classroom: New sci-
ence curriculum tries to avoid
controversy”, reposted on the
National Post web site at
<http://www.nationalpost.com/
news/national/story.html?f=/
stories/20001030/445748.html>).
The article states that Ontario is
“following the lead of many of
the United States” and adds that,
although evolution is not explic-
itly banned, teachers report that
covering the many topics they

are required to teach leaves little
time for evolution. According to
the article, many Ontario stu-
dents reach college unprepared
for biology courses.

Minnesota, Faribault:
Attorneys representing creation-
ist teacher Rodney LeVake
appealed a decision ruling that
school administrators had the
right to reassign him to a general
science class where he would not
teach about evolution (see
RNCSE 2000; 20 [1-2]: 13-14).
NCSE will inform readers of fur-
ther developments.

Minnesota, Dakota County:
A parent in School District 196
(Rosemount-Apple Valley-Eagan)
has been trying to donate copies
of 2 “intelligent design” books,
Darwin on Trial and Darwin’s
Black Box, to all of the district’s
secondary school media centers.

Darwin Day 2001

In order to promote the rich
history of achievement over
the past 150 years in scientific
and philosophical communities, a
global “Darwin Day Celebration”
has been organized. The event is
to be held annually on or near the
birthday of Charles Darwin,
February 12, by all interested indi-
viduals, groups, and organizations
to enhance the recognition of
scholarly achievements among
the public. To learn about the
development of a Darwin Day
Program or to participate in and
contribute to the program, please
visit the Darwin Day website cur-
rently under development at
<http://www.darwinday.org>.
The Darwin Day Website initia-
tive is open to all interested par-
ties. We invite all groups, organiza-
tions, and individuals to take full
advantage of the site and partici-
pate in what we hope becomes a
united effort to champion science
throughout the world. Sponsors

of the program include groups,
businesses, organizations, and
individuals within the scientific
and philosophical communities.
Program Directors are available to
work with you, to share your
ideas and material with others,
and to develop and maintain the
site for years to come.The central
location afforded by the Darwin
Day website will serve as an
anchor point to gather and devel-
op the program further and to
gain exposure and raise aware-
ness about one of the most worth-
while celebrations to be launched
in the new millennium.

To receive periodic updates
about Darwin Day and news
items from our website, you may
join an electronic mailing list by
sending a blank email to
darwinday-subscribe@egroups
.com or go to <http://www.
egroups.com/group/darwinday>
and click Subscribe.

[Contributed by Ken Harding.]
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NCSE Begins
Clergy Program

Molleen Matsumura
Network Project Dirvector

Avital aspect of NCSE’s
work is cooperation with
organizations sharing common
concerns. The number and diver-
sity of groups supporting evolu-
tion education is reflected by the
nearly 100 position statements
NCSE collected in Voices for
Evolution — a number that has
grown since the second edition
was published in 1995.

NCSE has built close working
relationships with a number of
these organizations, which fre-
quently rely on our expertise in
evolution/creation issues, tell
individuals needing help to call
NCSE, and in turn provide us with

needed assistance. However,
while our ties with scientific, edu-
cational, and civil-liberties organi-
zations are well-developed, our
formal ties with religious organi-
zations are less extensive. We also
need to develop resources that
will be useful to clergy, religious
educators, and other people of
faith who wish to be voices for
evolution both publicly and with-
in their faiths.

Our first steps in this direction
have been significant. NCSE con-
tributed to the development of
evolution resources on the web
site of the Dialogue for Science,
Ethics, and Religion (DoSER) of
the American Association for the
Advancement of Science <http://
www.aaas.org/spp/dser/
evolution/>. Since then, NCSE’s
Executive Director Eugenie C
Scott has joined the DOSER

Advisory Committee and partici-
pated in a panel discussion of
“The Creation/Evolution Contro-
versy: A Philosophical Exam-
ination” at a Science and Religion
Workshop held by the Center for
Theology and the Natural
Sciences in June 2000 (see
<bttp://www.ctns.org>).

Now we are taking further
steps to build a grassroots net-
work of religious leaders. NCSE
will develop and distribute mate-
rials that congregational leaders
and religious educators can use
to inform themselves and their
communities about evolution/
creation issues. We will also
inform interested individuals of
opportunities to speak out for
evolution education, since NCSE’s
experience has been that reli-
gious individuals speaking from
their faith’s perspective are most
effective in pointing out that evo-
lution is not inherently anti-reli-
gious.

In order to identify people
who want to be involved and find

The donations were rejected by
district media specialists because
the books do not match criteria of
appropriateness and usefulness in
support of the biology curricu-
Ium. In September 2000, follow-
ing the district’s appeal process, a
reconsideration committee made
up of parents, students, and teach-
ers voted 7-6 to accept Darwin
on Trial and 6-6 to reject
Darwin’s Black Box. These
actions were appealed to the
Board of Education by the parent
and by groups of media specialists
and science teachers.A teacher in
the district told NCSE that the
decision is not expected to have
an impact on the way teachers
present evolution.

New Mexico, Silver City: A
high school “Creation Club” is
being formed to counter evolu-
tion being taught in science class-
es. Students have been distribut-
ing creationist literature on cam-
pus. Such clubs are permitted
under the Equal Access Act, with
certain restrictions, including that

the club be entirely directed and
made up of students and school
staff (“nonschool persons may
not direct, conduct, control, or
regularly attend activities of stu-
dent groups”). NCSE members are
monitoring the club in Silver City
because of the reported involve-
ment of a local preacher, which
would be impermissible under
the Act.

New York: According to an
August 19, 2000, article in The
New York Times, National
Heritage Academies, Inc, is among
the organizations that have sub-
mitted bids to operate schools in
New York City under a privatiza-
tion program. Although NCSE has
learned that National Heritage
Academies is not under consider-
ation for the program, activists
report that founders of another
National Heritage Academies
school in Rochester, New York,
who were reported as intending
“to teach students about creation-
ism as a scientifically based theo-
ry competing with the theory of

evolution” (see The New York
Times, February 18, 2000), have
agreed not to teach creationism.
Ohio: In September 2000, it
was confirmed that the Ohio
House Education Committee will
not meet again until further
notice. HB 679, the bill requiring
that “evidence against evolution”
be taught whenever evolution is
taught, was not acted upon by the
committee this year and is not
expected to be considered before
the legislature adjourns (see
RNCSE 2000; 20 [1-2]: 21).
However, concerned NCSE mem-
bers report that several legislators
expressed their approval of the
bill and new legislation may be
introduced in a future session.
Meanwhile, the bill’s chief spon-
sor, Ron Hood, lost his bid for re-
election (see “Evolution and the
elections”, p 11. Read Steve
Edinger’s report on the Obio elec-
tions in the next issue of RNCSE.)
West Virginia, Kanawha
County: A parent has filed a com-
plaint with the Kanawha County



out what they need, NCSE has
sent a questionnaire to a pilot
group of clergy in Kansas asking
about conditions in their commu-
nities and their willingness to
work on this issue. We received a
very good response and are now
working with other organizations
to reach more interested individu-
als. We are also working with an
increasing number of interfaith
groups and social action agencies
of some denominations.

Now you can belp. Tell NCSE
whether you or someone you
know is interested in learning
more about our clergy network
— or in telling someone else
about it; write to Molleen
Matsumura at interfaith@
ncseweb.org, or at NCSE, PO Box
9477, Berkeley CA 94709-0477.

[NCSE wishes to thank Caroline
McKnight and the Rev Bob Meneilly
of the Kansas MAINstream Coalition
Jfor their assistance.]

Board of Education claiming that
science textbooks used there con-
tain “false and fraudulent” infor-
mation about evolution. The par-
ent and 30 cosigners opposed to
evolution assert that the text-
books violate state law because
they are outdated or inaccurate.
As evidence to support their
claims, they cite the recent book
Icons of Evolution. Similarly-
based attacks on evolution educa-
tion are appearing in other loca-
tions as well. This most recent
event resembles several others in
this county. In 1999, a middle
school mathematics teacher tried
to get the board to approve a res-
olution allowing teachers to criti-
cize “evolutionism”. In 2000, a
local group tried to get the Board
to distribute copies of the “intelli-
gent design text” Of Pandas and
People.The board rejected both of
these efforts. (See Karl Fezer’s
article in RNCSE 2000; 20 [1-2]:
16-9.)

[NCSE thanks Jobn Cole, Steve Edinger,

Martha Laties, Terry Moore, and Jeff Seaver
Jor information used in this article.]

More Changes at NCSE

by Molleen Matsumura
Network Project Divector

Dear Friends,

This article is taking the form of a letter
because it is not only about “news”.

As of February 1, 2001, I begin a
leave of absence from NCSE, temporarily continuing in charge
of a single project. After that, it is uncertain whether I will
return. This means I must make many farewells.

I have worked for NCSE for over 7 years, and my work here
has never been “just a job”, or even a “career”, but far more.

I have worked with countless people coping with tremendous
challenges in an important cause. My colleagues and NCSE’s
members are friends and compatriots. On balance, it is a very
good thing that I have too many friends to say an individual
“good-bye” to every one.

I am proud of what I have accomplished at NCSE, and of
having helped bring the organization through demanding times
of change and growth. I'm grateful for the trust and support that
our members have given me:You are the ones who have taken
risks and made sacrifices, facing possible ostracism of yourselves
or your children, giving up time and resources.

You are passionate and creative people. Most of you find
many ways to work on such issues as good public education,
honest science, and civil liberties for all. I am certain that in
many instances our paths will cross again. That’s wonderful!

With warm regards,
Molleen

KAMINER ON CREATIONISM

In her recent book Sleeping with Extra-Terrestrials: The Rise of
Irrationalism and the Perils of Piety (New York: Pantheon, 1999),
Wendy Kaminer devotes a few pages to creationism, culminating in
the following lapidary paragraph:

The Bible’s account of creation may be embraced by nearly half
of all Americans, but creationism is not simply a religious doc-
trine. Like the belief that recreational sex is sinful, it is a sectari-
an one. People of various faiths share various scientific, reli-
gious, and ethical beliefs — that the earth is round and God
exists and murder is immoral; but they differ in their beliefs
about the origins of the universe. Teaching creationism in the
public schools is wrong, not only because it is like describing
the moon as a wheel of green cheese but because it is like
declaring that Christ was the son of God (p 76).
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Office Biz

Glenn Branch
NCSE Office Manager

DoOUBLE VISION?

Due to an error in compiling the
mailing list for the last issue of
RNCSE, some members may have
received 2 copies of RNCSE 20: 3.
If you are one of these members,
please give your extra copy to
anyone who you think would find
it interesting and valuable. There
is no better way of introducing
people to the benefits of NCSE
membership than by showing
them the newsletter!

SUSTAINERSHIPS CLARIFIED

Starting in 1999, NCSE began to
offer its members the opportunity
to become sustainers. Sustainers
of NCSE donate a fixed amount,
usually by credit card, every
month. Sustainers get the advan-
tage of spacing their donations
out over the course of the year,
while NCSE gets the advantage of
being able to count on the fixed
income. The sustainer program
has been an unmitigated success
to date, with over 150 sustainers
contributing between $5.00 and
$100.00 per month. And we
would love for you to become a
sustainer too! Either fill out the
form in the fundraising letter you
should have recently received or
simply give us a call at 1-800-290-
6006.

Unfortunately, there has been
some confusion, both in and out
of the NCSE office, about the pre-
cise terms of the sustainer policy.
In the announcement for the sus-
tainer program, new sustainers
were told that their member-
ship/subscription will be auto-
matically renewed after their 12th
contribution.  However, their
RNCSE mailing labels continued
to show an expiration date, and
they continued to receive expira-
tion notices. To remedy the situa-
tion, sustainers now will receive
RNCSE as long as they are sustain-
ers. They will no longer receive
expiration notices, and the abbre-

viation SUST will appear instead
of an expiration date on the mail-
ing label. Sustainers will continue
to receive our twice-yearly
fundraising letter — not because
they need to renew their mem-
berships/subscriptions but
because we like to keep them
informed on recent developments
and to offer them the chance to
change their donation level if they
wish.

As always, if you have any ques-
tions about your sustainership or
your subscription to RNCSE,
please get in touch with me by
calling 1-800-290-6006 or by
e-mailing to ncseofficeencseweb.org.

NCSE staff. From left to right: Eric Meikle, Emily Cheng,

Emily Cheng is our archivist,
funded by a grant from the Deer
Creek Foundation. Her task is to
sort through and bring order to
NCSE’s extensive records —
audio, video, and print — related
to creationism. There are proba-
bly few people who have listened
to and viewed as many creationist
programs as she has! She is a
graduate of the University of
California at Berkeley, where she
majored in geology, and she plans
to attend graduate school in liter-
ature next year.

Philip T Spieth, whom constant
readers will remember from his
essay-review of Michael Denton’s

Glenn Branch, Meche Aguirre, Molleen Matsumura, Eugenie C Scofl.
Not pictured: Philip Spieth, Tully Weberg. Photograph: Jobn R Cole.

THREe NEw Faces AT NCSE

It was not so long ago that my
name appeared under a similar
headline (see RNCSE 7999; 19 [5]:
13). And now I get to announce 3
new colleagues, all of whom are
working hard in their various
ways to resist the encroachments
of creationism.

Mercedes “Meche” Aguirre is
the new secretary/receptionist.
Her responsibilities include tak-
ing care of new memberships,
renewals, and donations, helping
with information requests, and
making sure that the day-to-day
work of the NCSE office proceeds
smoothly. And she is doing a won-

derful job! She is a graduate of
Mills College in Oakland,
California.

Nature’s Destiny (see RNCSE
1998; 18 [2]: 10-14), is the new
Director of Operations for NCSE.
Working behind the scenes, he is
helping to update and manage
NCSE’s accounting system and to
relieve Genie Scott of administra-
tive tasks that take time away
from her “front line” duties. He is
working part-time for NCSE while
he is winding down a 30-year
career as a professor of genetics at
the University of California at
Berkeley.

Please join us in welcoming all
3 new valued staff members
aboard!



Our New Web Site

At last, the new NCSE web site is up and running! Frequent surfers of the World Wide
Web will have noticed that a beautiful new web site has replaced the old one (which
one member once jokingly referred to as “that text file you call a web site”). Among other
improvements, the new web site offers visitors the chance to join NCSE on-line through a
secure credit card server.

Our deepest thanks go to NCSE member Ira Walters, who volunteered a truly amazing
amount of his time and skill in developing the new web site. With the advent of the World Wide
Web, it is crucial for an organization such as ours to have a professional and polished presence
on the Web. In 1999, NCSE’s web site averaged over 800 hits per day, and the statistics for 2000
are even higher. Every user of our web site — whether student, teacher, scientist, concerned
citizen, or curious onlooker — who finds it easy to navigate and clearer to understand will owe
Ira a debt of gratitude.

The new web site is accessible at fwo addresses: <http://www.natcenscied.org> and our
new, easier-to-remember (and type) address, <http://www.ncseweb.org>. Similarly, e-mail may
be addressed to either domain name; for example, e-mail to NCSE may be addressed either to
ncse@natcenscied.org or to ncse@ncseweb.org. Please do update your bookmarks and address
books, however, because we plan to phase out natcenscied.org in favor of ncseweb.org. In the

rest of this issue of RNCSE, you will see that we are now using it exclusively.

NCSE Paleontology/Geology Field Trip

April 27 & 28, 2001 GREATER PITTSBURGH & THE ALLEGHENY RIVER

NCSE members and friends are invited to spend an exciting 2 days studying the geology and
paleontology of greater Pittsburgh, Pennsylvania.This special 2-day program is led by NCSE
member Albert Kollar, a staff member at the Carnegie Museum of Natural History in Pittsburgh.

ITINERARY

Friday, April 27, 2001
Morning — Participate in
program on the geology and
paleontology of the region
held at the Carnegie Museum.
Lunch on your own.
Afternoon — Special guided
tour of museum, exhibits, and
behind the scene collections.

Saturday, April 28, 2001
Field trip aboard the science
ship, The Voyager: 10-mile
cruise on the Allegheny River
exploring its geography, geology,
and topography. View the effects
of the last ice age on the region.
Special on-board program while
exploring river locks.

Box lunch available.

Return to the Carnegie Science
Center for wrap-up.

RESERVE NOw! SPACE IS LIMITED!

Cost:  $80 per person for 2-day program
$70 for NCSE members
$10 per person for box lunch on April 28.

Send your nonrefundable deposit of $25 per person to:
Andrew ] Petto, NCSE Paleontology Field Trip
Division of Liberal Arts, University of the Arts
320 S Broad Street ¢ Philadelphia PA 19102-4994

Payment in full due on or before March 30, 2001.

Number of people reserving Number of box lunches Total Amount Due

Name

Address

City State Zip

OED) G D

e-mail Telephone Fax

[J Check (US dollars) [ Charge to: [] VISA [] Master Card

Credit card number Exp. Date

Name as it appears on card Signature

To learn more, call Andrew Petto at (215) 717-6276, or e-mail trip@ncseweb.org.
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Thomas Robson

e are well aware of anti-evolution-

ists’ fondness for presenting their

audiences with numbers of dizzying
magnitude that they use to represent incredibly low
probabilities for such events as the chance forma-
tion of a protein molecule, the origin of life, and the
like. Thus they argue that it is irrational to believe
that the event in question could have happened nat-
urally (they mean “by chance”) without the aid of
intelligent design. In some cases, such as the chance
formation of habitable planets, one may avoid a tech-
nical discussion of the physical processes involved
and respond simply by pointing out that the uni-
verse is a very big place, containing countless galax-
ies, stars, and planetary systems, thus providing so
much opportunity for the natural occurrence of the
event in question that the probability may be quite
high that such an event would occur somewbere.
Furthermore, if the universe is infinite, providing the
event with infinitely many chances to occur, then
the occurrence of the event is a virtual certainty.
Thus creationist probability arguments can often be
undermined by pointing out that any event with a
probability greater than 0, no matter how low, will
be likely to happen if given enough opportunity, and
sure to happen if opportunity is unlimited.

This principle is sometimes illustrated with the
following thought experiment (of which the reader
has probably heard one version or another): Suppose
that a monkey, trained to hit the keys of a typewriter
one by one in a truly random fashion, types forev-
er, producing infinitely many pages of text. No one
doubts that the monkey would type page after page
of gibberish, but it follows from the above principle
that sooner or later the monkey would type all of the

Thomas Robson bas degrees in mathematics and
philosophy, and is trained in mathematics education.
He currently teaches philosophy at Labette Community
College in Parsons, Kansas.
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works of Shakespeare from beginning to end, with-
out error, solely by accident.

Unfortunately, this result of the thought experi-
ment, and thus the principle itself, is sometimes
explicitly rejected by creationists. One way of trying
to justify their denial of this principle is by an appeal
to what creationists refer to as Borel’s single law of
chance — a claim made by the French probability
theorist Emile Borel. According to creationists,
Borel’s single law of chance says that any event with
a probability lower than 1 in 10 is so improbable as
to be impossible (Kennedy 1980: 57; Ankerberg and
Weldon 1998: 183; Harber 1998: 33; Mastropaolo
1999: iii). The implication is that, since the origin of
life, the evolution of humans, and many other events
may have a probability below this limit, they could
not possibly have happened by chance no matter
how much opportunity there may have been for
them to occur.

Thus creationists attempt to protect their proba-
bility arguments from our sufficient opportunity
principle by invoking this single beloved mathemat-
ical law. Borel did in fact propose such a law.
However, just as creationists have misrepresented
the second law of thermodynamics, so have they
misrepresented Borel’s law of chance. So what did
Borel really mean? Here is an illustration.

LIGHTNING STRIKES — OFTEN!

Hardly any of us really worries about getting struck
by lightning. The probability that any individual will
ever be struck by lightning is extremely low. But
with so many people in the world, there is ample
opportunity for this rare event to happen from time
to time. It would be amazing if it never happened;
and indeed many of us do know of such an event.
Thus there are some highly improbable events that
may be rationally expected to happen occasionally.



On the other hand, we can imagine other events
(such as a monkey’s accidentally typing Shakespeare)
that are so improbable that the entire observable uni-
verse cannot provide enough opportunity for us
rationally to expect the event in question to occur.
Any event of this sort that has any probability at all is
still possible — it is just that it would be foolish to bet
on its occurrence, not only at a particular place or
time, but anywhere ever (within the spatial and tem-
poral confines of the observable universe). Borel said
that such events, having a probability of no more than
roughly 1 in 10*, never occur (Borel 1965: 57). But
this law of chance is not literally true, for, as we shall
see, such events can and do happen. I think that a
more accurate way to say what Borel had in mind is
that in reality, no such event can be rationally pre-
dicted ever to occur.

Unfortunately, because, I suspect, of the careless-
ness of creationists’ research, they have failed to
grasp Borel’s intent and instead have taken his claim
at face value — as saying literally that events of such
low probabilities cannot possibly occur! For exam-
ple, according to Scott Huse, “[M]athematicians gen-
erally consider any event with a probability of less
than 1 chance in 10> as having a zero probability
([that is] it is impossible)” (Huse 1997: 123). So in
effect we are told that, according to Borel’s single
law of chance, even if the observable universe did
provide unlimited opportunity for their occurrence,
such events are just too improbable ever to occur
(Ankerberg and Weldon 1998: 329-30). It is this
claim with which I take issue (as would Borel), for
though one need not be learned in mathematics to
find the claim questionable, many laypeople, I fear,
may find it all too easy to believe.

ALL NONZERO PROBABILITIES ARE POSSIBLE

The probability of an event is expressed as a real
number from 0 to 1; the more probable the event,
the higher the number. An event can have only one
probability at any time, just as a person at any given
time can have only one age. However, anti-evolution-
ists misconstrue Borel’s law of chance to imply the
absurdity that low-probability events are assigned 2
different probabilities — their frue probability and a
probability of 0.

By way of example, suppose that one were to pro-
gram a computer to generate 100 random digits.
There would be 10" equally likely possible out-
comes.The probability of any given outcome would
thus be 10'°. Applying the creationist “law of
chance”, we would have to conclude that any con-
ceivable outcome, because it has a probability less
than 10, is literally impossible, having no chance of
occurring and thus having a probability of 0 (see the
Huse quote above). But clearly no event can have a
probability of 10" and a probability of O (unless we
think that 1/10' = 0, which is as false as the claim
that 2 + 2 = 5). Moreover, since the conceivable out-
comes are what mathematicians call mutually exclu-

sive and jointly exhaustive, the sum of all their indi-
vidual probabilities must equal 1, which they cannot
do if they are all 0.

Fortunately, one need only carry out this experi-
ment to see the anti-evolutionists’ version of this “law
of chance” falsified. For surely some outcome must
be produced when we instruct the computer to
select 100 random digits, and that outcome will have
a probability of 10" — far below the supposed
threshold of possibility. (Borel, on the other hand,
would say that no preconceived outcome could be
rationally expected to occur, because the probability
of successfully guessing the outcome in advance is
too low for it to be expected to happen in the real
world.) Thus we see that the anti-evolutionist appeal
to Borel’s law of chance fails to refute the principle
that any event with a positive probability, no matter
how small, is bound to happen somewhere some-
time if given infinitely many chances.

TYPING MONKEYS AND THE CLASSICS

Another way that anti-evolutionists try to get around
this principle is simply by a dubious appeal to com-
mon sense. As one apologist argues,“It does not mat-
ter how much time we give nature; the large numer-
ical odds simply are irrelevant: we must simply admit
that no matter how much time and how much luck,
evolution could not have happened” (Lutzer 1998:
159). Unfortunately, common sense is not always,
and certainly not in this case, a reliable guide to
mathematical truth.

For example, Patrick Glynn, in God:The Evidence,
criticizes our thought experiment about the end-
lessly typing monkey in this way:

[I]t does not matter if there is an infinity of
days. ... It is a gross fallacy to suppose that the
quantity of days or time available changes any-
thing. (To put the proposition mathematically,
the probability on any given day that the mon-
key will type the works of Shakespeare . . . is
not one in some very, very large number; it is
zero.) Randomness does not engender order
on any appreciable scale, no matter how many
billions of years or opportunities you give it
(Glynn 1997: 46).

But instead of relying on gut instinct, let us see if
a far more reliable appeal to probability theory can-
not shed some light on the subject. (Borel’s law of
chance is of no use to us here, for it is applicable
only to real world cases, not hypothetical cases like
this where we have eternity at our disposal.)

Let us say that Shakespeare’s Hamlet is x typed
pages long,y is the number of characters that can fit
on a page, and z is the number of characters on a
typewriter. Thus a text x pages long contains Xy
characters, each of which could be any one of z pos-
sibilities. There are then zXY possible ways of ran-
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domly typing x pages of text, all of which are equal-
ly likely and exactly one of which is Hamlet. Now
suppose that we divide the monkey’s work into tri-
als, the first trial consisting of the first x pages typed,
the second trial consisting of the second x pages,
and so on. Since the monkey will ultimately type infi-
nitely many pages, he will ultimately type infinitely
many trials. Each trial is an opportunity for the mon-
key to type Hamlet. (I am, of course, ignoring the
possibility that the monkey might begin typing
Hamlet midway through one trial and finish it mid-
way through the next.)

On any given trial, the probability that the mon-

key will type Hamlet is 1/zXY, which we shall call p.
And on any given trial, the probability that the mon-
key will fail to type Hamlet is 1—p, which we shall
call q. Thus the probability of failure is q for the first
trial, q for the second trial, q for the third trial, and so
on. Consider now the probability of failure on the
first 2 trials, which is ¢ and the probability of failure
on the first 3 trials, which is ¢?, and so on. We thus
see that the probability of failure on
all of the first # trials is q™". What then
is the probability that the monkey
will fail on all the trials, that he will
never type Hamlet? Since there are
infinitely many trials, the probability
could be expressed as q raised to the
power of infinity.
But what are we to make of this?
Since zXY is a finite positive number,
1/2XY (the probability on any trial
that the monkey will type Hamlet)
must be greater than 0. And p =
1/2XY,s0 p > 0.Since p > 0, we know
that 1—p is smaller than 1.And since
1-p = q, it follows that q must be smaller than 1.Thus
we see that q, the probability on any given trial that
the monkey will fail to type Hamlet, must be a real
number greater than 0 and less than 1. Now if we
pick any number on the number line greater than O
and less than 1 (q is such a number) and multiply it
by itself many times, thus raising it to higher and
higher powers, the product will approach 0; the
higher the power, the closer to 0 the product will
be.If the power is infinite, the ultimate result, in the
end, is 0.Therefore, q to the power of infinity is 0.

Now recall that q to the power of infinity is the
probability that the monkey would never type
Hamlet. And we have just seen that this probability
is 0. This means that there is a probability of 1, or
100%, that the monkey will type Hamlet at least
once over the course of eternity. It would be a mira-
cle if he did not! The same goes for every other work
of Shakespeare, as well as the Bible, War and Peace,
this article, your personal diary, anything imaginable
(of finite length) — you name it, the monkey will
eventually type it.

In fact, this principle is not limited to this thought
experiment about the typing monkeys, but is applic-
able to any improbable event whatsoever. Provided
it has a constant positive probability (to be repre-
sented by p), the event in question is certain to hap-
pen if given unlimited opportunity. Any attempt to
deny this, whether based on Borel’s law of chance,
common horse sense, or anything else, is misguided.

THE HEART OF THE MATTER

Anti-evolutionists, of course, will continue to employ
their probability arguments against the natural for-
mation of proteins, cells, and the like, despite every-
thing said in this article.There are 2 reasons for this.
First, in all fairness, their probability arguments often
cannot be adequately refuted without a highly tech-
nical scientific explanation of the physical processes
involved in the “improbable” event in question, and
no such discussion was attempted here for the same
reason that none is often attempted in public dis-
cussions of the issues.

Second, and more importantly, even if all the sci-
entific matters had been discussed, it would make
no difference. The opponents of evolution are not
interested in good science, and as I have attempted
to show in this article, neither are they interested in
good mathematics. Hence their arguments are not
based on a complete and contemporary understand-
ing of the scientific and mathematical principles that
are relevant to the issue.This is yet another reason
why creationist material has no business being
taught in science classes — it threatens our stu-
dents’ education not only with bad science, but also
bad mathematics.
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Evolution

and Probability

David H Bailey

ome of the most impressive-sounding criti-

cisms of the conventional theory of biologi-

cal evolution involve probability. Such argu-
ments have been raised, not just by religious funda-
mentalists, but by numerous others who are reluctant
to accept the prevailing scientific theory of the histo-
ry of life on earth. On the basis of such arguments,
some conclude that the currently accepted theories
of naturalistic origin of life and evolution are serious-
ly flawed. Others argue further that these arguments
demonstrate that life on earth could only be the result
of miraculous acts by a divine creator.

As a scientist of religious faith with training in
probability theory, I have studied a number of these
arguments in some detail. It is well known among
mathematicians that probability arguments are treach-
erous — even experts can fool themselves. In the
hands of those who are not expert both in probabili-
ty and evolution, and especially in the hands of some-
one with an agenda to advance, the results are, in my
experience, almost universally invalid.

A few examples will illustrate how probability
should and should not be used.

LookING AT HEMOGLOBIN

Anti-evolutionists have for many years advanced prob-
ability arguments in their efforts to “prove” the impos-
sibility of scientific models in cosmology, astronomy,
physics, and the origin of life. More recently, Michael
Behe’s concept of “irreducible complexity” in bio-
chemical systems has fueled various arguments about
the impossibility of a natural emergence of complex
biological systems, such as blood clotting cascades,
the bacterial flagellum, and hemoglobin. The basic
approach used in these studies is to calculate the
probability that some phenomenon could occur by a
natural means, and then to claim that the extremely
remote probabilities render the existing scientific the-
ory invalid.

David Foster’s The Philosophical Scientists (1993)
uses such an approach, derived loosely from the earli-
er work of Hoyle and Wickramasinghe (1981;see relat-

ed article by Richard Carrier on p 25).The general
argument goes something like this:

Consider the alpha chain of human hemoglobin
— a key component of blood that serves as a
transfer agent for oxygen.The alpha hemoglobin
molecule is a protein chain based on a sequence
of 141 amino acids, and the hemoglobin of vir-
tually every human has the same sequence.

There are 20 different amino acids common in
living systems. Thus the number of different
chains [141 amino acids long] is 20", or rough-
ly 10™.If 5 billion years ago, as many as 10%
amino-acid-molecule generators, each produc-
ing a different randomly chosen 141-amino-acid
sequence one billion times per second, began
generating sequences, then at the present point
in time only about 10% sequences would have
been generated.Thus the probability that human
alpha hemoglobin would have been produced is
about 10%* + 10" = 1077, a fantastically small
number. Thus no conventional theory of molec-
ular evolution can account for the origin of
human alpha hemoglobin.

This is an intriguing line of reasoning, but it has seri-
ous flaws. One flaw, common to many arguments of
this sort, is that it is an after-the-fact assessment of
probability, which is unreliable without a very careful
consideration of all possible alternate contingencies.
This difficulty can be illustrated by examining dis-
crepancy counts between the alpha hemoglobin
chains of humans and other animal species (see the
examples in Hoyle and Wickramasinghe 1981: 17).

As one might expect from evolutionary models, the
differences in the molecular structures of these hemo-
globin chains are entirely consistent with the phylo-
genetic “family tree”. In particular, the human alpha
chain is identical with that of chimpanzees and differs
by only 1 amino acid from that of gorillas. In more dis-
tant vertebrate relatives, the alpha hemoglobin chain
differs more: by 25 amino acids between humans and
rabbits and by about 100 between humans and various
fish species.
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Thus there are countless variants of the alpha
hemoglobin chain that perform the essential function
of oxygen transport, since these variants successfully
serve that function in various other animal species.
Indeed, most of the 141 amino acids can be changed
without altering this basic oxygen transport function.
The process of evolution long ago settled on one par-
ticular sequence for humans, but many others might
have been selected without loss of essential function.

Revising the probability calculations used by Hoyle
and Wickramasinghe from this point of view — that
only about 25 particular locations must be correct to
enable the oxygen transport function — the proba-
bility that a chain 141 amino acids long would be a
usable hemoglobin molecule can be calculated as 1 in
207, or roughly 1 in 10*.This is still a very small prob-
ability, but it is vastly greater than 1 in 10" — the
probability calculated above. Given odds of 1 in 10%,
the hypothetical random molecular generators men-
tioned above could discover a usable hemoglobin
molecule trillions of times per second (although no
one suggests this is the way that hemoglobin actually
arose). Furthermore, the probability calculations
employed by anti-evolutionists assume that all 10"
amino acid chains of length 141 are equally likely to
be produced. Instead, we know that some classes of
molecules are much more likely than others to arise
naturally.

Modern biology has only a partial idea of the
process through which human hemoglobin originated
and how it has changed through the years.Thus it is
highly premature to pretend that anyone understands
the process well enough to compute accurate proba-
bilities. Such calculations are inconclusive.

LEARNING FROM SNOWFLAKES

Another way to understand better the difficulties with
anti-evolution probability arguments is to consider
snowflakes. Each individual flake is much less than a
milligram in mass, yet snowflakes exhibit remarkably
beautiful and symmetrical patterns. Bentley and
Humphrey’s book Snow Crystals (1962) includes
over 2000 high-resolution black-and-white photos of
real snowflakes. Many of these images are utterly fan-
tastic, with wildly improbable yet astonishingly regu-
lar patterns. Each one occurred naturally and was col-
lected and photographed by Bentley and his assis-
tants.

‘What are the chances that one of these structures
can form “at random”? To simplify the problem, let us
consider only the phenomenon of 6-way symmetry, a
characteristic of almost all snowflakes. Imagine laying
out the snowflake on a small grid with 100 subdivi-
sions on a side (so that the grid contains 10 000 cells)
divided into 6 equal sectors (with about 1666 cells
each). We can calculate the probability that the pat-
tern in one sector will be identical with the 5 patterns
in other sectors as follows: the probability that 2 sec-
tors have identical patterns is approximately 2", or
roughly 10°%; this value raised to the 5th power is
10", This probability is even more extreme that
those I have seen in anti-evolution literature.

Even if we allow that snowflakes in nature are not
perfectly symmetrical (so that perhaps some stretch-
ing might be required for the sectors to match pre-
cisely), a snowflake is an exceedingly improbable
structure by this reckoning.In particular, it is extreme-
ly unlikely that a random roll-of-the-dice assemblage
of water molecules would constitute a single
snowflake with a specific designated structure. And
yet this phenomenon is repeated trillions of times in
a typical snowstorm.

It is important to note that, in contrast to evolu-
tion, this process does not require billions of years to
occur — most snowstorms last only between a few
minutes to hours at most. Further, there is no coding
mechanism to specify the outcome, as there is in the
intricate machinery of DNA-based genetics.
Snowflakes just happen — a homogeneous, undiffer-
entiated mass of water molecules cools and becomes
a sea of beautiful snowflakes with highly specific and
differentiated structures. One could almost convince
oneself that snowflakes constitute a demonstration of
supernatural power.

What is wrong with the above line of reasoning? It is
the fundamental assumption that a snowflake forms all
at once as a random roll-of-the-dice conglomeration of
water molecules. It does not.It is the product of a long
series of aggregations, each acting under known physi-
cal laws of atomic interactions, forming by building on
pre-existing structures much as a crystal of salt forms.

ARGUING FROM PROBABILITY AND DESIGN

This same general criticism applies to many probabil-
ity-based arguments against evolution. Such argu-
ments usually assume an all-at-once, completely ran-
dom assemblage with no pre-existing structure. But
this is most assuredly not what has happened — the
organism or amino-acid chain we see today is the end
product of countless generations over many millions
of years, taking a small step each time. At each step,
the existing structure is modified — added to, sub-
tracted from, and so on. It is not “back to the drawing
board” each time, but rather adjusting, fine-tuning,
retooling existing plans. The evolutionary process is
astonishing — one that we do not yet fully under-
stand — but there is clearly nothing there that repre-
sents a violation of any of the fundamental laws of
probability.

Probability calculations in biology should be a tool
to help us calibrate the diversity of life and the extent
to which various lineages may have diverged from
common ancestors. Instead, they often are used as a
tool to manipulate scientifically unsophisticated audi-
ences. Further, probability-based arguments for a
Creator are, as far as I can tell, merely another instance
of the “God of the gaps” approach — the shopworn
philosophy that God is to be found in the gaps of
what currently remains unexplained in science.Those
who have adopted this approach over the centuries
have invariably been disappointed as scientific knowl-
edge fills more and more of the remaining “gaps”.

Nowadays the catchphrase for this approach is
“Intelligent Design” (ID).The idea is that such remote



Are the Odds
Against the
Origin of Life
Too Great:

Richard Carrier

INTRODUCTION

All too frequently anti-evolutionists offer statistical
arguments to “prove” that the odds against the natural
origin of life are so great that we must posit a Creator
to explain the event. David Foster, for example, in his
book The Philosophical Scientists (1993), uses two
specific examples as proof of the impossibility of life —
the odds against the spontaneous assembly of the
genome of the T4 bacteriophage, and the odds against
the spontaneous assembly of the human hemoglobin
molecule. Of course, no scientist actually proposes that
either the T4 genome or hemoglobin was originally
assembled spontaneously in its present form.

I have encountered many such arguments, and since
they are always obscure and often antiquated, it is
rarely easy to ascertain how they were derived and
whether they have any merit. Since it is helpful to have
a summary analysis of the most common examples, this
essay examines these claims in order to provide a
primer for RNCSE readers so that they can recognize
and respond to them whenever they arise in conversa-
tions, debates, books, or articles. (Ian Musgrave’s on-line
essay complements my work here; see <http://www-
personal.monash.edu.au/~ianm/prob.htm>). In this
essay, I will deal first with scientific work misused by
anti-evolutionists and then with the pseudoscientific
assertions of the anti-evolutionists themselves.

Richard Carrier is a doctoral candidate in ancient bistory at
Columbia University in New York with a specialization in the
history of science.

SCIENTIFIC WORK MISUSED BY ANTI-EVOLUTIONISTS

In the course of setting up and testing hypotheses, sci-
entists often calculate probabilities to measure the like-
lihood of events or phenomena in the models and the-
ories that they are studying. In work on the origin of
life, some of these calculations estimate the likelihood
that certain types of molecules could arise by natural
processes on earth. The calculations that are often
extracted and misused by anti-evolutionists are
described in this section.

Frank Salisbury

One of the few serious scientific attempts at such cal-
culations is found in the often-cited and vastly out-of-
date article “Natural selection and the complexity of
the gene” by Frank Salisbury (1969).The purpose of this
article was to identify a scientific problem and suggest
possible avenues of research toward its solution — an
approach rarely seen in anti-evolutionist literature. The
article helpfully cites all previous scientific literature
on this issue (I have not found an equivalent work sum-
ming the literature up to any more recent date).
Salisbury’s basic assumptions and their limitations
are clearly stated. First, he calculates that the odds of
life’s beginning in the known expanse and age of the
universe are 1 in 10%%, but, as he says himself, this is
only true “if only one DNA molecule [1000 nucleotides
long] were suitable” to get biology going. In other
words, if other 1000-nucleotide-long molecules could
be substituted, or if shorter molecules would do, then
these odds change for the better. Salisbury himself

improbabilities can be overcome only by a designer.
Many in the ID movement see that designer as the
God of the Bible, and design in nature as proof of the
existence and direct involvement of God in minute
details of everyday life. But it is wise to keep in mind
the common experience of many religious believers,
who have found that seeking “proofs” for the exis-
tence of God (scientific or otherwise) is an ineffective
and often counterproductive route to faith. Jesus of
Nazareth frequently commented on the dangers of
seeking “signs” (Matthew 12:39, 16:4; Mark 8:12; Luke
11:29). Sounds like good advice to me.
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notes that the odds are good that at least one replicator
141 nucleotides long or shorter could have formed,
given the age and expanse of the universe as then esti-
mated. The discovery of the RNA-precursor in tetrahy-
mena research (see Shapiro 1988: 71) may render
Salisbury’s concerns moot; very small, simple replica-
tors are now known to be possible.

Another often-abused article by Salisbury appeared
in American Biology Teacher (Salisbury 1971). In this
article, Salisbury calculates the number of possible
arrangements of nucleotides in a “medium protein” 300
amino acids long, arriving at 10°°. The most important
point is that Salisbury does not argue that this proves
that a natural origin of life is too improbable. On the
contrary, several assumptions that he uses in his calcu-
lation invalidate the use of this result for that purpose.
First, to model the conditions for the first life, we want
to examine the minimum self-replicating protein.
Second, Salisbury’s calculation only gives us the num-
ber of different arrangements; billions upon billions —
not just one — of those arrangements
could, for all we know, be viable self-
replicators. Third, he assumes a 4-
nucleotide DNA code, which repre-
sents the condition for life on earth,
but there is no a priori reason that life
had to be coded that way: alien life may
exist based on 4 different nucleotides,
or on a different number of
nucleotides, and so on. So these calcu-
lations assume that ours is the only pos-
sible system of DNA coding. Fourth, all
that is needed to get life going is any-
thing that replicates, and 4-bit-coded
DNA is not the only feasible molecule
that might do that — a much simpler RNA molecule
could have been the starting point. Therefore, the asser-
tion that there are 10*° combinations of nucleotides of
which only one can successfully self-replicate presup-
poses that the odds against life’s forming by natural
processes are more remote than they really are.

It is important to note that Salisbury also wrote The
Creation (1976). Mclver (1992: 240) reviews this work
and Salisbury’s conclusions on various scenarios of ori-
gins and concludes that Salisbury favorably discussed
arguments presented in the books and pamphlets of
the Institute for Creation Research (ICR).These materi-
als are in contrast to the papers in Nature (Salisbury
1969) and in American Biology Teacher (1971),and it
remains unclear to what extent Salisbury was swayed
by the arguments from the ICR in his interpretation of
the implications of his statistical studies.

Henry Quastler

Both Salisbury and James Coppedge (see below) cite
Henry Quastler’s work, which actually supports the
possibility of a natural origin of life (Quastler 1964).
Quastler’s approach is unique: he calculates the infor-
mation content of a DNA code. He first argues that “a
low estimate of the information content of a bacteri-
um” is “10° bits ... [which] corresponds to ... a single
choice among 2" possibilities.” This means that “the
probability of making such a choice by accident is
107" (1964: 4). After estimating the available time,
materials, and so on, he concludes that “the probability
of life[’s] having originated through random

choice...[is] about 10%°” (1964: 6). Of course, Quastler
knows very well that life did not begin with a bacteri-
um, and so he does not say that these are the odds
against the origin of life. Rather, he claims that his cal-
culations show that the earliest life must have been
simpler and that natural selection can build up the
information content of this complex bacterium begin-
ning with something smaller.

When Quastler considers numerous other aspects of
a possible original replicator, his calculation of even the
least likely chance of life’s beginning naturally is 10,
which is well within the realm of the possible — Borel
(1962), for example, Calculzges that any event with a
probability greater than 10 could have happened at
least once given the age and expanse of the cosmos.
Quastler concludes that this “suggests that the proba-
bility of obtaining a complete set of enzymes by coding
proteins from 107 nucleotide pairs may be quite high”
(1964: 46).1n other words, it is quite possible for this to
occur naturally. After considering additional features
and characteristics, Quastler calculates a probability
between 10° and 10*° (1964: 58). Even under the condi-
tions imposed by Borel, Quastler’s work proves that the
natural origin of life is not excessively improbable at all.
Anti-evolutionists typically omit this part of his work
and erroneously quote only his initial calculations,
which even be declares to be the incorrect solution.

Hubert Yockey

Another scholarly source is Hubert Yockey’s article “Self
organization origin of life scenarios and information
theory”in the Journal of Theoretical Biology (1981) —
an extension of work he published earlier in the same
journal (Yockey 1977).This paper argues that alien life
is so improbable that the scientific effort devoted to
the Search for Extra-Terrestrial Intelligence should be
focused on “research on the origin of life” on earth.
Although he does not generate any actual estimates of
probability, they can be extracted from the calculations
he presents. Yockey argues that only 10° arrangements
of a protein 100 amino acids long, from among 1.26 X
10" possible arrangements, are of concern to biology,
if we assume a 4-bit code. On this basis, we can calcu-
late from this position that the odds against life’s start-
ing based on such a protein are 1 in 10'*. It is impor-
tant to note that this is not Yockey’s argument, although
anti-evolutionists have tried to spin it that way.

There are 2 problems with this interpretation, how-
ever. First,Yockey assumes that only the 20 amino acids
found in organisms on earth are relevant, but as far as
we know, life might be possible with any combination
of any number of the thousands of varieties that can
exist in nature.The mere fact that life on our planet set-
tled on a certain 20 does not mean that this is the only
way it might have formed. Yockey also assumes that
only chains with exactly 100 amino acids are relevant,
but life could have been begun by chains of many dif-
ferent lengths. Yockey does not include in his calcula-
tions all the relevant combinations of all the naturally
occurring chain lengths that might be self-replicating;
he only solves for the case of the 100-amino-acid chain.

Yockey also generates another value that is misrep-
resented by anti-evolutionists. Assuming the maximum
estimate of suitable planets in the universe, all the
known amino acids, the known age of the universe,and
a recombination rate of twice per day (on average), he



tells us that 1.61 x 10® different chains 100 amino acids
long will be produced. Because Yockey does not esti-
mate how many of those combinations would be viable
(probably more than 1), there is no way to use this
value to estimate the odds against life’s originating nat-
urally. Nevertheless, this value is so used by Bradley and
Thaxton (1994), who fail to explain the context or the
assumptions that give the estimate meaning.

Of course, even Yockey’s other assumptions are also
problematic. For example, he agrees that a replicating
protein chain as large as 100 000 amino acids long could
form, given the known age and expanse of the universe,
if we assume a protogene with fewer than the current 4
nucleotide bases (1981: 22). He argues against the pos-
sibility of such a replicating system, however, on the
grounds that such a small code would require longer
chains to accomplish the same results as a shorter chain
based on the current 4-base system. But that considera-
tion is irrelevant, because all that is needed to get life
going is anything that replicates — no matter how inef-
ficiently or inaccurately. Simply put, the successful repli-
cators will persist and continue to reproduce, while the
failures will not, no matter how many more there are.
Then natural selection can go to work.And it is possible
to imagine how a 2-bit replicator could chain with
another in a symbiotic relationship, thereby giving rise
to a 4-bit code like our present DNA system. Yockey’s
work does not evaluate such a scenario.

Yockey’s book Information Theory and Molecular
Biology (1992) repeats the same arguments. Among
other things, he claims that “perhaps 300 to 400 amino
acids” are required for the simplest replicator, although
he admits that it may be as few as 56, something few
others are willing to acknowledge. When he calculates
the probability of a single protein’s forming by chance
(cytochrome ©), his result is 2 X 104 (1992:254-7).This
probability is low, but within the threshold set by Borel
(1962) that any event with odds better than 1 in 10®
could have happened at least once in all of time and
space. But this calculation is irrelevant, since we need
to know the chance of any viable replicating protein’s
arising, not just one specific protein.Yockey’s approach
is like arguing that a specific individual is most unlike-
ly to win the lottery and therefore the lottery can never
be won, when in fact on a regular basis someone wins
the lottery.What we want to know are the odds of some
protein’s winning the lottery, not the odds of a specific
protein’s doing so. To make matters worse, Yockey
increases his estimate to 2.3 X 107 on the grounds that
chirality (the bias of living things for only left-handed
proteins) must have happened by chance, although he
acknowledges that it may have happened deterministi-
cally. If there is a deterministic process for selected left-
handed forms of proteins in living things, then the larg-
er estimate — based as it is on the assumption of ran-
dom chirality — is both irrelevant and misleading.

Carl Sagan

Anti-evolutionists also cite a panel presentation given
by Carl Sagan at a conference on the search for
extraterrestrial intelligence (SETD). In this paper, Sagan
estimates the odds against the chance assembly of a
specific human genome — in other words, the genome
of a specific person, and not just azy human — as 1 in
102000000 (Gagan and others 1973: 45-6). He reaches
these odds by noting that a simple protein “might con-

sist” of 100 amino acids (for each of which there are 20
“biological varieties”); the chance of random assembly,
for one specific protein of this sort,is 1 in 10*". He uses
these statistics as a rhetorical foil for the assertions that
no human genome is assembled at random and that life
did not have to start with only one possible protein of
a specific type. Instead, he argues that “the preferential
replication, the preferential reproduction of organisms,
through the natural selection of small mutations, acts as
a kind of probability sieve, a probability selector”, so
that one must account for natural selection in estimat-
ing the odds of any alien species’ existing elsewhere in
the universe, and not just calculate the odds of random
assembly as in the examples he used. Nevertheless,
Sagan’s words are used contrary to his intentions by
anti-evolutionists such as Clifford Wilson and John
‘Weldon who grab at the numbers without paying atten-
tion to their context.

Julian Huxley

One of the most remarkable misquotations, which
takes the gold medal for best example of an abused
reference, relies on the work of Julian Huxley. One anti-
evolutionist responded to my internet postings claim-
ing that Huxley determined that “the odds of the
evolution of the horse were 1 in 1000 to the power of
1 000 000.” One might immediately wonder how some-
one who believed this could still be a defender of
evolution — after all, if those really were the odds
against the evolution of the horse, who would accept
evolution as a sensible explanation? Of course, Huxley
never made such a claim. In fact, he made exactly the
opposite claim:

A little calculation demonstrates how incredibly
improbable the results of natural selection can be
when enough time is available. Following
Professor Muller, we can ask what would have
been the odds against a higher animal, such as a
horse, being produced by chance alone: that is to
say by the accidental accumulation of the neces-
sary favorable mutations, without the interven-
tion of selection (1953: 45).

The calculated result is 1 X 10 000! % (1953: 46). It is
not important to retrace his method. There are funda-
mental flaws in his approach, but they do not matter,
because he is arguing that, regardless of how high the
odds are against random accumulation of favorable
mutations, the processes that produce complex organ-
isms such as the horse are anything but random. This
calculation is for the odds of producing a horse with-
out natural selection, and Huxley accordingly sees it as
a powerful argument for evolution by natural selection.
Huxley continues, “thanks to the workings of natural
selection and the properties of living substance which
make natural selection inevitable”, “rare and abnormal
events” become “common and normal”, and “all objec-
tions to a selectionist explanation of evolution that are
based on the improbability of its results fall to the
ground” (1953: 46-8).

THE (Mi1S)CALCULATIONS OF ANTI-EVOLUTIONISTS

A number of anti-evolutionists have weighed in on the
improbability of life’s natural emergence. Some of these
are “stars” in the creationist firmament, but others are

VoL 20, Nr 4 2000
REPORTS



JUL/AUG 2000
REPORTS
[ 23 |

less well-known. For all of them, the main purpose is to
prove that evolution is impossible because life could
not have originated by chance or by random natural
mechanisms. The argument, of course, is irrelevant,
since evolution is indifferent to the way that life origi-
nated. Anti-evolutionists have a very difficult time
distinguishing evolution, a theory about how complex
life arose from simple life, from biogenesis, the theory
of how the simplest life came about in the first place.
They are not the same. Still, the method and “logic” of
these works is worth examining.

James F Coppedge

One of the best examples of the misuse of probability
estimates is found in James F Coppedge’s Evolution:
Possible or Impossible? This book nicely shows the typ-
ical bizarre pathway between the facts and the conclu-
sions of anti-evolutionists. Coppedge cites an article by
Ulric Jelinek in the October 1961 Campus Challenge
claiming that the odds are 1 in 10** against “2000
atoms” (the size of one particular protein molecule)
ending up in precisely that particular order “by acci-
dent” (1973: 234). Where did Jelinik get that figure?
From Pierre Lecomte du Notiy’s book Human Destiny
(1947: 33-4), which in turn got it from physicist
Charles-Eugene Guye. Guye had merely calculated the
odds against these atoms’ lining up by accident if “a vol-
ume” of atoms the size of the earth were “shaken at the
speed of light” (quote attributed to Guye without cita-
tion by du Noiiy). Guye’s estimate, of course, ignores all
the laws of chemistry, which create preferences for the
formation and behavior of molecules, as well as the fact
that there are millions if not billions of different possi-
ble proteins. Furthermore, because life may have begun
from even simpler proteins, this calculation is irrele-
vant to the issue. It is typical anti-evolutionist fare in
that it comes to Coppedge third-hand and is signifi-
cantly outdated. Not only was the estimate calculated
before 1942, but we have learned so much about mol-
ecular biology in the last 6 decades — not the least of
which is the structure of DNA — that Guye’s calcula-
tions cannot be salvaged for contemporary use.

Still, Coppedge provides us with one of the most
valiant attempts at statistical reasoning among anti-evo-
lutionists. Unlike most others, Coppedge at least
attempts to get at the root of the problem by examin-
ing the odds of the first theoretically possible organ-
ism’s arising by chance. But he fails largely because of
certain bogus assumptions, which can only partly be
blamed on the fact that his work is 25 years out of date.
For example, Coppedge says that “the average number
of amino acids in proteins of the smallest known living
thing is 400, at the very least” (1973:57).There are two
mistakes here. The first is a recurring theme — when
discussing the first living organism, we should only be
concerned with the smallest possible replicating sys-
tem, not the average-sized. Second, the “smallest known
living thing” is already billions of years of evolution
removed from the first living thing, having been tested
and refined by eons of natural selection.

Coppedge claims that “there is no real reason at pre-
sent to believe that any living thing has ever existed
that is simpler than the...smallest living entity known”
(1973:112). But in truth, there is a very good reason to
think otherwise. It is estimated that almost all (over
99%) of the species known to have lived on earth are

extinct. Even the “simple” bacteria that we know today
are highly evolved from their ancestors (Trevors 1997).
Thus we cannot use the characteristics of present life
as a basis for calculating the odds of the random for-
mation of the first life. The first life must have been far
simpler than anything alive today.

Coppedge also makes some specific calculations,
and both problems plague his results. For example, he
calculates the odds against the origin of life as 1 in
10*'%, which he says is “out of all the protein molecules
that ever existed on earth, the odds against there being
even one set with only left-handed components suffi-
cient for the smallest theoretical living entity” (1973:
76).But his “smallest theoretical living entity” is derived
from Harold ] Morowitz (1969), who sought to describe
the smallest DNA-based genome that can sustain itself,
consisting of 239 proteins, with an average of 400
amino acids per protein. His conclusions were largely
arbitrary and have since been refuted experimentally
(for further details, see the discussion at
<http://www.infidels.org/library/modern/richard_
carrier/addendaC.html>).

Likewise, the problem of uniform left-handedness
has many possible explanations. It is not necessarily a
matter of pure chance. Since uniform handedness is
important to biological function, it will be selected for.
Therefore, even if we are relying entirely on chance to
produce handedness in the first organism, selection is
adequate to explain uniform handedness after that.
Furthermore, it is possible that the first living polymers
grew on the surface of clays or crystals (Yockey 1981:
18), or in conjunction with “midwife” molecules (Hud
and Anet 2000), which would create a natural tendency
for all links in the chain to have the same handedness
— and these circumstances have other ordering effects
that are demonstrably non-random. But most impor-
tantly, as even Coppedge knew, “an all-one-handed
chain is...more stable” (1973: 249). Consequently, short
one-handed chains will last longer than mixed chains,
and thus will be more likely to link with more chains
and grow, becoming even more stable as the chain gets
larger. In other words, only one-handed chains are like-
ly to grow very long naturally. Thus it is no longer a
question of random chance, but natural tendency and,
again, natural selection (for even more on this whole
issue, see note 2 in <http://www.infidels.org/library/
modern/richard_carrier/addendaB.html>). So this
entire discussion — and the calculation that drives it —
is now irrelevant.

Coppedge’s approach is further flawed by the fact
that in his example, he assumes that only one arrange-
ment of proteins and amino acids will work (Morowitz
did not claim this), that the 20 amino acids that are cur-
rently standardized in earth biology are the only ones
that can produce life, and that all 20 are required.
However, none of these assumptions is correct — there
are billions of bacterial genomes of equal size that are
clearly viable, many animals lack one or more of the
standard 20 amino acids in their construction, and
many more have additional amino acids (humans have
21). His equations also require that an increase in the
number of possible amino acids will increase the odds
against forming a reliable replicating genome. On the
contrary, it should be obvious that if more materials are
available, there will be more chances of hitting on



something that works. So his mathematical model
is using both the wrong assumptions and the wrong
calculations.

In some cases, Coppedge discusses specific pro-
teins. For example, he calculates the odds against proin-
sulin’s forming by chance as 1 in 10" (1973: 102). He
assumes, of course, that proinsulin formed sponta-
neously, although there is no reason to think that it did.
Like other anti-evolutionists, he ignores the role that
natural selection could play in modifying and enlarging
smaller, simpler molecules.

Coppedge then goes on to calculate the odds
against “getting [even a single] usable protein” as 1 in
10** in a single step (1973: 104), or as 1 in 10" “in all
the history of the earth” (1973: 109).This calculation is
based again on the assumption that such a protein must
have an average length of 400 amino acids, rather than
some minimum possible length (which no one knows).
Then he asserts that “the odds against one minimum set
of proteins happening in the entire history of the earth
are 10" to 1”7 (1973: 111).This estimate is based on
all the previous flawed assumptions: the “minimum”
239-protein genome of Morowitz, the 400 amino acids
per protein, the assumption that only one combination
will work, that all the 20 standard varieties of amino
acid are required, that only the 20 standard amino acids
are usable,and that only 1 in 10**randomly formed pro-
teins is usable.

Later Coppedge tries to calculate the most favorable
odds (1973:113), by assuming instead that only 10 vari-
eties of amino acids are needed, with only 12 amino
acids as a minimum protein size, and 10 proteins as a
minimum replicator size. With various other assump-
tions about chemical quantities and combination rates,
he calculates the odds against the formation of a usable
protein as 1 in 10* over the entire history of the earth.
Of course, this is actually within the realm of cosmic
possibility (see above) and so does not disprove the
natural origin of life. But his argument is unsound
because it assumes that only one arrangement would
work (although he allows one meager amino-acid sub-
stitution per protein) and that only 10 of the thousands
of amino acid possible can work. Indeed, even
Coppedge knows that at least 20 will work (the num-
ber in existence today), so it is clear that his assumption
must be false.

Coppedge makes one final calculation — the odds
against randomly forming a single gene in a single event
are, he figures, 1 in 10%¢, based on the assumption that
a gene requires a chain of at least 1200 amino acids
(compare this with Salisbury’s assumption of 1000).
But to calculate the number of possible combinations
that would produce a viable gene, he uses the analogy
of the rate of producing a meaningful English word
from random letter-combinations — an analogy that
works as a metaphor for understanding the process of
random generation, but has severe limitations as a
model of it. Furthermore, Coppedge overlooks the pos-
sibility that genes were not the basis of the first life but
rather the result of several independent evolutionary
modifications to pre-existing self-replicating proteins
after living things were established on the earth.

Scientific ignorance leads to the abuse of the scien-
tific literature, and in reading anti-evolutionists’ work it
is important to pay careful attention to the context in

which quoted material originally appeared. Coppedge,
for instance, cites Morowitz, who reports (as para-
phrased by Coppedge) that “under ‘equilibrium’ condi-
tions (the stable state reached after initial reactions
have balanced), the probability of such a fluctuation
during earth’s history would be ... 1 chance in
10°928¢» (1973: 235). In particular, this is “the proba-
bility of chance fluctuations that would result in suffi-
cient energy for bond formation” needed to make a liv-
ing cell. Coppedge’s use of this statistic is incompetent
because he ignored the context: these are not the odds
of the first life’s forming, but the odds
of enough energy’s being available for
any life to appear at all, in an environ-
ment that has reached an effective
state of thermal equilibrium — a con-
dition, by the way, that has never
obtained on earth. It is obvious that in
an equilibrium state, with no solar or
geothermal energy entering the envi-
ronment, it would be impossible for
life to gather enough energy to
emerge. Who needs to calculate the
odds against it? Morowitz was demon-
strating a fact about chemical systems
in environments of maximized
entropy, not the unlikelihood of life’s originating in a
relatively low entropy environment on earth.The fact is
that life began in, and has always enjoyed, an active
chemical system that is not only far from equilibrium,
but receiving steady energy input from the sun and
earth. So this statistic has no bearing on the question of
the odds of life — Coppedge, and those who depend
on his work, are pursuing an irrelevant tangent.

Fred Hoyle and NC Wickramasinghe

The most commonly cited source for statistical impos-
sibility of the origin of life comes from another odd
book, Evolution From Space, written by Fred Hoyle
and NC Wickramasinghe (1981; published originally by
Dent and immediately reprinted by Simon & Schuster
that same year, under the title Evolution From Space:A
Theory of Cosmic Creationism). They calculate the
odg%wagainst life’s naturally forming on earth as 1 in
10 (1981:24).In their calculations, a 20-amino-acid
polypeptide must be arranged in precisely the right
order for it to fit a corresponding enzyme.The calcula-
tion is based on the assumption that the odds against
the formation of one corresponding 20-amino-acid
enzyme must be multiplied by the number of enzymes
currently recognized in living things (2000).The calcu-
lation is (1020)2® = 1Q©%°,

There are serious flaws in this calculation. First, they
assume that natural selection is equivalent to random
shuffling. Second, they assume that 2000 enzymes — all
the enzymes used in the whole of biology — have to be
produced in the same giant pull of the cosmic slot
machine. Third, they assume that early life required
complex enzymes working in concert from the outset.
As for the first assumption, natural selection is not ran-
dom, but selective — a distinction that is not trivial (a
point made by Sagan and others 1973, discussed
above). As for the second, Hoyle and Wickramasinghe
lead their readers to believe that every living organism
requires or uses all 2000 enzymes, but qualify this
assumption by using the words “for the most part”

[T]his statistic has
no bearing on the
question of the
odds of life — [its
discussion is] an
irrelevant tangent.

VoL 20, Nr 4 2000
REPORTS
[ 29 |



JUL/AUG 2000
REPORTS
[ 30 |

(1981: 23). In other words, some life, probably the sim-
plest, uses fewer enzymes; even if all extant organisms
required 2000 enzymes it would not follow that the
first life did. It almost certainly did not. (For further dis-
cussion of this and the next assumption, readers should
refer to <http://www.infidels.org/library/modern/
richard_carrier/addendaB.html>. For a good introduc-
tion, with numerous recommended readings, on the
current state of the science of biochemical origins, see
Pigliucci 1999). Other works by Hoyle and
Wickramasinghe use pretty much the same arguments
and suffer from the same shortcomings (Hoyle and
Wickramasinghe 1993; Hoyle 1982).

In an interesting case of one anti-evolutionist’s mis-
quoting another, David Noebel (1991:328) quotes from
Luther Sunderland (1984:60), who bases his statements
on Hoyle (1981; thanks to JJ Lowder for pointing me to
this classic example). Citing Sunderland, Noebel writes:
“[Hoyle] wrote in the 19 November 1981 New Scientist
that there are 2000 complex enzymes required for a liv-
ing organism but not a single one of these could have
formed on earth by random, shuffling processes in
even 20 billion years” Note that Sunderland actually
gets the argument wrong: Hoyle specifically says (in
Hoyle 1982) that one of these enzymes can be formed
by random processes; it is getting all 2000 together at
once that is supposedly impossible. In the article cited
by Sunderland, Hoyle does not mention the numbers
2000 or 20 billion, so Sunderland clearly had Hoyle and
Wickramasinghe on hand, yet he ignores Hoyle’s quali-
fying statement there and instead combines these
claims with a different claim from Hoyle (1981).

In the article, Hoyle says:“the combinatorial arrange-
ment of not even one among the many thousands of
biopolymers on which life depends could have been
arrived at by natural processes here on the earth”
(1981:526). Hoyle never explains how he arrives at this
conclusion by presenting the factual basis of his calcu-
lations; rather, he simply asserts that the appearance of
these combinations is akin to 10* blind people’s all
solving Rubik’s cube at exactly the same time (with
odds against each success being 4 x 10"). If we calcu-
late the odds against “arriving by random shuffling of
just one of the many biopolymers on which life
depends” based on this analogy, we arrive at 1 in (4 X
10¥)* — a figure that appears nowhere in any of
Hoyle’s publications on this problem. Indeed, it direct-
ly contradicts what he says in his book published in the
same year and in all of his books published since.

Jobn D Barrow and Frank ] Tipler

Among the other attempts to demonstrate statistically
the improbability of human evolution is The Anthropic
Cosmological Principle by John D Barrow and Frank J
Tipler (1986). Though the authors spend over 600
pages to prove their point, the crux of their argument
is clear on page 565:“The odds against assembling the
human genome spontaneously is even more enormous:
the probability of assembling it is between (45!, .
and ()" __These numbers give some feel for the
unlikelihood of the species Homo sapiens.” Of course,
these overwhelming odds are only relevant if we
assume, in their words, “spontaneous assembly”.
Evolutionary biology has never postulated the “sponta-
neous assembly” of the human (or any other) genome,
and the facts establishing evolution demonstrate that it

absolutely did not happen.Thus, like Foster and Hoyle,
Barrow and Tipler completely ignore the historical fact
of evolution and the role of natural selection on the
processes they are trying to model in their calculations.
As a result, their calculation has absolutely no relevance
to the real question of whether human evolution is
improbable.

They also produce another calculation, stating that
“if we take the average gene to have 1800 nucleotide
bases ... then 180 to 360 ... are immutable for each
gene” so that “the odds for assembling a single gene are
between 4.3 X 10" and 1.8 x 10?77 (1986: 565).
However, once again, the first life would require only
the smallest replicator, not the average one, to begin,
so their calculated value tells us nothing about the odds
against life’s forming. Their calculation also assumes
that only one gene of such a length would be viable —
but we know that there are billions of different viable
genes of such a length. So this does not tell us the odds
against random assembly of a gene; it tells us only the
odds against the assembly of a single specific gene of a
particular length, ignoring the fact that many genes of
this length and other lengths may work.

Walter Bradley and Charles Thaxton

One of the most sophisticated attempts yet to prove
the impossibility of natural processes’ producing life on
earth was published by Walter Bradley and Charles
Thaxton (1994). Despite their more sophisticated
approach, their article suffers from the same fallacies as
the others. For example, they tell us that “if a protein
had one hundred active sites, the probability of getting
a proper assembly would be ... 4.9 X 10" (1994: 190).
Of course, they do not mention that this is true only if
the first replicating protein had to be exactly, and only,
100 amino acids in length, and only if no other protein
could get life started. When we account for the fact that
millions of possible proteins of dozens of different sizes
might be suitable to get life started, the odds against
life’s starting this way are not so daunting. Bradley and
Thaxton also assume that all and only the 20 standard
amino acids must be involved. But since there are thou-
sands of amino acids, and for all we know any combi-
nation of any of them may have begun a replicating life-
form, it follows that their assumption of the 20 standard
varieties — no more and no fewer — also is an unrea-
sonable restriction not supported by the scientific
evidence that thus invalidates their estimate.

Thaxton, Bradley, and Roger L Olsen have their own
book, The Mystery of Life’s Origin (1984), which con-
tains essentially the same argument with the same
flaws. In that book they “assume that we are trying to
synthesize a protein containing 101 amino acids” and
then determine “the inverse of the estimate for the
number of ways one can arrange 101 amino acids in a
sequence” to produce a probability of 1 X 10'". But
they again assume in this calculation that exactly 20
types of amino acid must be involved, no more or fewer
(1984: 145). Then they argue that “this ratio gives the
fraction of polypeptides that have the right sequence
to be a protein”, but, of course, this value is only for one
specific protein sequence, and any number of the 1 X
10" others could have been constructed and might be
equally viable.What is more interesting is that Thaxton,
Bradley, and Olsen take this meaningless value and then
estimate that “the number of polypeptides that would



be formed during the assumed history of the earth
would be ... 10™” so “the probability of producing one
protein of 101 amino acids in 5 billion years is only” 1
x 10% (1984: 146). Of course, contrary to what they
wish to conclude, this number is within the realm of
the possible (Borel 1962), so they try to lower the prob-
ability by adding the condition that all these acids must
be left-handed.This change produces odds — 1 in 10'”
— that exceed the Borel threshold of “possibility”
(1984: 157). However, as I note above in my review of
Coppedge, the real result of restricting amino acids to
their left-handed forms is to produce chains that are
more likely than mixed chains to endure for longer
periods and to form on crystal surfaces and in other
environments. This may not increase the probability of
their forming in the first place, but it makes their sur-
vival and persistence more — not less — likely than
chains that contain both right- and left-handed forms.

Gerald Schroeder

At least one recent attempt at calculating the odds of
life’s appearance is distinctive for its correct use of the
mathematics of probability, even though it is plagued
with incorrect starting assumptions. Indeed, Gerald
Schroeder (1997) even appears to prove the case for
the natural origin of life — but then tries to wiggle out
of this apparent conclusion by pointing out certain
unacceptable “concessions” that he claims to have
made in his calculations which, according to him, ren-
der his own conclusions implausible!

Even though Schroeder does not provide a numeri-
cal estimate of the odds against life’s natural emer-
gence, he presents an argument based on a statistical
model and logical conclusions drawn from that model.
Indeed, his own calculations lead him to the conclusion
that, in fact, it is possible for the specific structure to
appear “within the time frame presented by the fossil
record” (1994: 111). In other words, he concludes that
it is possible after all, when all the proper data are taken
into consideration.

So how does he turn this around? Schroeder argues
that his results must be implausible because “we have
boosted the rate of gamete mutations a hundredfold
over the highest rates currently reported, while main-
taining the conditions that no mutations were fatal and
all proper mutations were locked in” (that is, not lost by
later mutations; 1994: 112).This, he says,“stretches plau-
sibility beyond its limits.” Does it? No — he has pre-
sented an empty argument, as an examination of each
of his so-called concessions to evolution shows.

First, what does he mean by increasing the “rate of
gamete mutations a hundredfold”? Schroeder assumes a
population fixed at 100 000 individuals, but a popula-
tion of 10 million is actually closer to reality for all small
life forms (note that a “population” here is not the total
sum of all members of a species, but refers to a com-
munity in which mating is likely to occur at some point
among members). A population with 10 million indi-
viduals will have, on average, 100 times the number of
mutations as a population of 100 000 without any
change in the mutation rate. So he has actually not
stretched plausibility except by assuming a relatively
small population of only 100 000.

Second, Schroeder also assumes that each pair of
parents bears only 2 surviving children — a hopelessly
implausible assumption to make of simple life forms.

Even if fatal mutations outweighed beneficial ones by a
billion to one, selection among offspring will favor
those with nonfatal mutations, and more so those with
neutral or beneficial mutations. Only fatal mutations
that activate after reproduction is complete can be
passed on.Therefore, Schroeder’s plausibility-stretching
“concession” is not only plausible but indeed likely.

Third, Schroeder’s idea of “lock-in” is also no conces-
sion — unless we presume that a very specific out-
come must occur. Schroeder’s “lock-in” has no bearing
on the odds of there being some complex final result.
It is erroneous to calculate the odds against a specific
end result and use that estimate as the odds against
there being any end result. Since the end result is what
has actually happened, lock-in on all the genes that did
not mutate between their initial and end conditions is
not implausible, but a historical fact.

So Schroeder’s own conclusion that evolution is
actually plausible remains unrefuted, despite his irra-
tional claim to the contrary. This must be one of those
cases in which someone very competently proves him-
self wrong, then claims he is right.

Later, Schroeder applies his calculations to the evo-
lution of humans and chimpanzees from a common
ancestor. By claiming that “500 000 generations are
required for an 83% probability that the first of the
70 000 mutations will have occurred” (1992: 123), he
concludes that hundreds of millions of generations are
needed to complete the task — too many for a 7-mil-
lion-year change. But he is mistaken. First of all, his cal-
culations are wrong, because he again assumes that the
odds against a specific sequence of specific genetic
changes are the same as the odds against any sequence
of any genetic changes. But even if his mathematical
model were correct, his conclusion is wrong: the num-
ber of “generations” he calculates to be necessary is not
inconsistent with a 7-million-year time span. This is
because he only calculates the number of mutant off-
spring that are necessary, and not, in fact, the number
of generations.

An examination of his mathematical argument
shows that Schroeder bases his argument on the
improbability of a mutant child’s having a mutation in
the right place (which he calculates as 3.57 X 10°), not
the improbability of such a child’s existing in any given
generation. When we consider a steady population of
100 000, and a birth rate of 5 children per parental pair,
we get 500 000 copies of the parental genes per gen-
eration (of which only 100 000 will be able to survive,
if we assume that this population size is the carrying
capacity of the environment). If we assume a rate of
mutation of 1 in 100 births (the frequency of Down
syndrome alone comes close to this), we will have 5000
mutants per generation. Schroeder assumes one gener-
ation to be seven years (but multiplies this by 500 for
bogus reasons addressed below).

With these assumptions, Schroeder’s own estimate
produces (3.57 X 109) X 5000 = 1.8% as the probability
that a mutation will occur in the right place and get
things started, in only a single generation, not in the
5000 generations Schroeder uses. If 70 000 mutations
are needed in 7 million years, with 7 years to a genera-
tion, there are a million generations between the com-
mon ancestor and modern species of humans and
chimpanzees.This change would require one mutation
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every 14 generations or so. That gives us 70 000
mutants (5000 mutants per generation times 14 gener-
ations) and a probability of 25% that enough mutations
would have occurred over this time period [(3.57 X
10°) x 70 000 = 24.99%]. In other words, even using his
own mathematical assumptions, it is easy to show that
the required change could have occurred in the given
time.

So how does he torpedo this? By inserting, once
again, bogus assumptions:

e Schroeder claims that mutation rates in human
gametes are fewer than 1 in 10 000 births; since he
uses a population estimate of 10 000 (see below), he
can claim only 1 mutant per generation. But the mere
fact that a single kind of mutation, Down syndrome,
occurs once in every 700 births demonstrates that his
assumptions are too restrictive and unrealistic.

e Schroeder also assumes a breeding population of
10 000. Limiting the population to 10 000 can be
challenged in many ways, but the most telling criti-
cism is that this limitation deviates from his previous
practice of assuming a breeding population of
100 000. He provides no justification for limiting the
population for this calculation to 10% of his estimates
in other parts of his work.

Schroeder also uses compound interest formulas to
conclude that a mutation granting a 1% advantage in
reproductive success will take 500 generations to
become predominant in a herd of 10 000 (see note 4
at <http://www.infidels.org/library/modern/
richard_carrier/addendaB.html>). But this calculation
does not take into account that a surplus of individu-
als in each generation is competing for survival in a
population that cannot grow larger than 10 000.
Since descendants are competing for limited
resources, a small advantage is just as effective as a
large one and quickly becomes a windfall. In this
case, a 1% advantage will gain the mutant one addi-
tional slot within 6 generations; with geometric pro-
gression, the mutant line, accidents aside, will fill all
10 000 slots in only 19 generations (a mere 3 cen-
turies for humans). Of course, this process can occur
even faster, if changes in the environment also
increase mortality and decrease reproduction in com-
peting families. Schroeder’s assumption of a steady,
mere 1% adaptive advantage for mutants fails to
reflect the biological reality.

Schroeder assumes that a mutation must completely
replace pre-existing characteristics before evolution
can proceed. But mutations keep happening; they do
not wait until previous mutations have totally replaced
their predecessors. Many different mutations can
occur even during the 20 or so generations it takes for
a new mutation to become the prevalent characteris-
tic in a population.This is one reason why populations
can so easily branch off into different evolutionary
paths. But Schroeder assumes that the next step can
only occur after the first mutation has prevailed.

Schroeder goes on to cite numerous scientific works to
prove the impossibility of the natural emergence of life
on earth. But the context of the quotes he uses and the
assumptions of the models he cites demonstrate that
they reach conclusions that are entirely the opposite of
his. His citation of Prigogine’s work is a case in point
(Prigogine and others 1972). The authors first set out

the challenging problem — the fact that contemporary
theory did not account for biogenesis — which
Schroeder quotes. However, Schroeder ignores their
solution, which is mathematically and experimentally
proven in the same article, and the conclusion that “the
spontaneous genesis of life in its present form” is prob-
able, not improbable. So either Schroeder is trying to
pull a fast one or he did not read the article.

Schroeder also cites a Wistar Institute conference as
showing evidence of the improbability of evolution.
Only one paper from the conference comes anywhere
near proposing that the origin of life and subsequent
evolution are improbable (Eden 1967). Eden argues
that no current theory (in 1967) accounts for certain
peculiarities of life on earth, especially the fact that all
living organisms are composed of a very tiny fraction of
all the possible proteins. In the same volume, his critics
point out why this is so: once one system involving a
score of proteins was selected, no others could com-
pete even if they were to arise, thus explaining why all
life has been built on one tiny set of proteins. Schroeder
fails to mention this.

Henry Morris

No discussion of irrelevant statistics would be com-
plete without the ever-popular Scientific Creationism
by Henry Morris (1974). This is littered with all the
same mistakes noted above, all of which are refuted by
the arguments rehearsed above. The popular
100-amino-acid chain appears (1974: 60-1); Morris cal-
culates the odds of a chance arrangement of exactly
one such chain as 1 in 10" and the odds against this
happening in the known age and expanse of the uni-
verse as 1 in 10%. Of course, as with the other anti-evo-
lutionary writers, all of Morris’s assumptions invalidate
the conclusions — that life can only start with a chain
of exactly 100 amino acids and with only one arrange-
ment of such a chain, that only 20 specific amino acids
are necessary, and so on. He cites Morowitz (1968) to
support his claim that a chain 100 units long would be
too small to function.

Morris then draws on a woefully outdated and arbi-
trary idea (Golay 1961) that 1500 sequential steps are
needed to achieve a “protein molecule” (1974: 64-5).
Morris calculates the odds of this ever happening as 1
in 10*°. But he makes exactly the same mistake as
Foster did by ignoring the 3 fundamental features of
natural selection: reproduction, mutation, and selec-
tion. Morris also assumes that only one sequence of
1500 steps will begin life — even though there may be
millions of different sequences that will work and there
may be many different numbers of steps.Any appropri-
ate derivation of odds must sum the odds for all possi-
bilities, that is, the odds for every possible number of
steps and of every arrangement of steps that will pro-
duce a reproducing protein.This is impossible to know.
Such a statistic cannot be calculated, even using
Morris’s calculations.

Finally, Morris arrives at the value of 1 in 10*°%%
against the natural origin of life (1974: 69). Where does
he get this? It is the result of multiplying the sequential
odds against a million mutations’ occurring in just such
a way as to produce a horse (a la Huxley)! Morris, of
course, ignores the way that selection can affect proba-
bilities of successive events and also assumes that the
goal is to produce a single specific genome. Even on his



own flawed assumptions, these are not the odds against
life’s evolving, but the odds against a specific individ-
ual horse’s evolving. Morris makes no attempt to
account for the fact that there are trillions and trillions
of viable horse genomes, and trillions and trillions and
trillions of genomes that correspond to viable life forms
of any kind. One cannot simply calculate the odds
against a single individual person’s being just as he is
and use that calculation as the odds against the exis-
tence of any person, or any life of any kind. Just because
every hand in poker has the same odds of being dealt
as a royal flush in spades, it does not follow that the
odds of any hand’s being dealt are the same as the odds
of a royal flush in spades.

Dean Overman

Dean Overman is a recent contender who bases his
work on the flawed foundations already refuted above.
His own arguments are either vacuous attacks on straw
men or full of deceptive omissions. For example, he
cites Kiippers (1990: 59-60) on the impossibility of the
random assembly of a bacterial genome (1997: 64-5).
Of course, biologists consider bacteria to be the highly
advanced outcome of millions of years of evolution
from a beginning that is unknown to us; no evolution-
ary biologist endorses the idea that bacteria are the
original life form. But Overman is deceiving his readers
in another way. Kiippers uses this problem as a study
question to explore how random processes can pro-
duce an ordered complexity (Kippers himself
acknowledges that the set-up is fictitious). The rest of
Kiippers’s book then shows that ordered complexity
can indeed arise from random selective processes. His
proof is mathematically rigorous and decisive.
Overman’s failure to mention this to his readers
demonstrates how little he is to be trusted.

Overman also claims that in biologists’ writing “the
term ‘environment’ is endowed with characteristics
including powers of intelligence to ...’know what kind
of organism is best and reject wrong letters or
sequences’” (1997: 56). Although it is true that the
selection analogies he criticizes are admittedly over-
simplified, it hardly follows that his own totally random
calculation is more realistic. Instead, Overman tries to
use his straw man to argue that natural selection
assumes a “Superior Intelligence” (1997: 57). Overman
thinks this process is “intelligent” because he assumes,
quite wrongly, that only one outcome is “correct”. Using
the analogy of producing a 379-letter passage from
Shakespeare by random placement of letters (1 in 10
1997:54-5), he makes it appear that scientists are argu-
ing that “arriving at this Shakespearean sonnet” is the
only possible outcome. What Overman does not tell his
readers is that it is more correct to say that any legible
and grammatically correct sonnet counts as a possible
outcome, not just one specific sonnet. In the terms of
his own analogy, nature produces paragraphs more and
more legible over time, without any rules except those
set by the environment, and in time millions of fully leg-
ible paragraphs will be produced. One of those para-
graphs will likely be a part of a specific Shakespearean
sonnet, but that is not necessary, since some kind of leg-
ible sonnet will result — in fact, millions of them.

Overman has two other shoddy arguments that
should be mentioned, although neither of them has
anything to do with any specific calculations that he

makes. First, he says “natural selection does not exist in
prebiological molecules” (1997: 56). This is irrelevant
because, as long as a random first replicator is possible,
we do not need natural selection to explain the emer-
gence of life, only its subsequent development.As I have
noted several times previously, there is no sound argu-
ment that the odds against the emergence of a simple
first replicator are high enough to make it incredible.

His second argument (1997: 76) is that Prigogine’s
work confuses order (such as in a crystal) with com-
plexity (such as in a printed page). In support of this,
he cites Yockey (1981: 20 and 1992:245,289). But these
citations are not relevant to the question. We do not
know how “complex” the first replicator had to be or
could have been, nor do we know how many were pos-
sible. But once the first replicator formed, complexity
would be an predictable outcome of mutation and
selection.

Moreover, Overman’s entire reading of Prigogine —
and his citation of Yockey — is wrong. Prigogine’s
(1972) paper demonstrates quite conclusively that
large numbers of very long polymers can be naturally
produced within the confines of the laws of thermody-
namics and that they will not just be strings of identical
amino acids. He also demonstrates the existence of a
form of prebiotic selection, wherein randomly pro-
duced polymers catalyze a certain chemical faster than
competing polymers, and thus the catalysis process
“favors” certain products over others.With several such
cycles engaging, complexity can arise in a “selective”
system even without genuine reproduction.

Guy Cramer

Two additional but inferior claims are cited in the
online essay “The crutches of atheism”, by Guy Cramer
(1998).The first is based on Mark Ludwig’s Computer
Viruses, Artificial Life and Evolution (1993), in which
the odds against the spontaneous assembly of the E coli
bacterium are assumed to be equivalent to the odds
against the formation of life. Ludwig calculates this as
somewhere between 1 in 10?3*° and 1 in 10°*°°®
(1993: 274). Of course, E coli is a highly advanced
organism, the end result of billions of years of evolu-
tion, not the first organism or anything like it.This is the
same mistake made by Coppedge, and the calculation
of these odds is irrelevant for the same reasons. Cramer
then adds to the irrelevance by claiming that the odds
against uniform chirality in the E coli genome are 1 in
10 But this calculation also repeats the mistake of
Coppedge and many others. Accidental uniform chirali-
ty (“homochirality”) for an organism as simple as the
tetrabymena would be nowhere near as improbable.
Cramer is also assuming that uniform chirality must
necessarily be random, when there are several possible
nonrandom causes, as discussed previously.

Cramer also quotes organic chemist William Bonner,
who wrote “Terrestrial explanations [of homochirality]
are impotent and nonviable” (cited in Cohen 1995).
Cramer claims that this view must be respected
because Bonner is “the world’s leading homochiral
researcher” but fails to mention that his source for
Bonner’s quote clearly explains that there are several
leading homochiral experts who disagree with Bonner
and who have other very plausible ideas. Moreover,
Cramer fails to tell his readers that Bonner actually
believes that homochiral molecules can be manufac-
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tured naturally — for example, in a supernova — and
that these odds are only against a terrestrial source of
such molecules. Thus Bonner’s opinion does not really
support the anti-evolutionist position that life is too
improbable to have emerged naturally.

CoNcLUSION: ONE PERvASIVE ERROR
PLAGUES THEM ALL

There is still one fundamental problem with all these
statistical calculations: no one knows what the first life
was. People like Morowitz can try to calculate what is
possible, at a minimum, and laboratory experiments,
such as those that discovered the powers of tetrahy-
mena (Shapiro 1988), can suggest possibilities.
However, these possibilities do not count as knowl-
edge. Although they serve to guide scientists in asking
questions, developing hypotheses, and constructing
theories, they really do not solve the problem.

Theories that make the origin of life plausible are
awaiting future research — in fact, these theories are
generating that research. On the other hand, in the
words of Frank Salisbury,“Special creation or a directed
evolution would solve the problem of the complexity
of the gene, but such an idea has little scientific value
in the sense of suggesting experiments” (1969: 343).
And the experiments suggested by Salisbury and his
colleagues led, in fact, to a simplification of the very
problem that vexed Salisbury in 1969. Science, once
again, gets somewhere.

Coppedge suspected in his day “many evolutionists
have avoided such investigations [into the odds against
life forming] because they intuitively recognize that it
will threaten evolutionary doctrine” (1973: 234).Yet sci-
entists have hardly avoided the matter at all. Quite to
the contrary, while anti-evolutionists rehashed their old
calculations for 25 years and contributed nothing to
our understanding of biology, scientists chewed away at
the very problems Salisbury and Coppedge discussed
and solved a great many of them (see Kauffman
1993).That none of them thought to make arbitrary
and groundless guesses for the purpose of calculating a
useless probability is testament to their wisdom.
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Design and its Critics:
Yet Another ID Conference

Jeff Otto with Andrew Petto

Concordia University in
Mequon, Wisconsin, was the
site of another “Intelligent Design”
conference held on June 22-24,
2000. Under the rubric “Design and
Its Critics” (DAIC), the conference
brought together the leading lights
of the “Intelligent Design” (ID)
movement with several critics from
a variety of disciplines in the natur-
al sciences, social sciences, and
humanities (see program outline
in sidebar, p 39). There was a vari-
ety of plenary and concurrent ses-
sions throughout the weekend, so
we are able to present only the
highlights of the conference.

THURSDAY, JUNE 22,2000

The opening debate was on
Thursday night. Stephen Meyer and
Michael Shermer shared the stage.
Meyer’s talk was entitled “What do
good scientific theories do?”
According to Meyer, they explain
data in the natural world and make
predictions about the natural world
— particularly predictions that are
useful for future scientific research.
Because explanation is not equiva-
lent to prediction, Meyer argued,
bistorical theories can accomplish
only the first task; they can retrodict
but not predict.ID also accomplish-
es the first task: it has explanatory
power. Meyer’s example was the
concept of irreproducible complex-
ity introduced in Behe’s discussion
of the bacterial flagellum.

Meyer went on to claim that ID
provides a better explanation than
evolutionary theory in several
instances. First, Meyer argued that
ID provides a better explanation of
the origin of “information”, in par-
ticular the origin of DNA, than does
evolution. Next he claimed that ID

Jeff Otto is a researcher at Genaissance
Pharmaceuticals. Andrew Petto is the
editor of RNCSE.

provides a better explanation of the
Cambrian Explosion — the sudden
appearance of new phyla in the fos-
sil record 570 million years ago —
because new organisms require a
new information code.According to
Meyer, this situation does not fit a
“Darwinian” model, because the
mere shuffling of genes is not suffi-
cient to produce this variety
(though he provided no support for
this assertion). In Meyer’s view, the
shortcomings of evolutionary mod-
els confirm ID by default.

Meyer rehearsed the standard
mistaken creationist critiques based
on biochemical complexities and
specificities of modern organisms,
but added an interesting — if mis-
construed — discussion of the ori-
gin of DNA. Since DNA provides the
instruction set for proteins, Meyer
asked, what is the causal explana-
tion of the DNA code? Citing
Stanley Miller’s experiments as
proof that the prebiotic atmos-
phere was unsuitable for sustaining
life, Meyer concluded that there
was no natural prebiotic source of
the information encoded in DNA.
Any precursor molecules would be
subject to interfering cross-reac-
tions, and the limited time and
resources combined with the
required sequence specificity (for a
fully functioning 100-amino-acid
protein) would have precluded de
novo synthesis. Meyer tried to apply
a version of Dembski’s “explanatory
filter”, arguing that the low proba-
bility and the complex specification
of the DNA molecule require us to
conclude that it had been designed.

The main focus of the rest of
Meyer’s presentation was the sup-
posed evidence for the design of
DNA — the information content of
living things. Meyer argued that nat-
ural selection cannot explain the
origin of information, because it
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presupposes a freely replicating sys-
tem — one that operates on DNA
and protein (of course, natural
selection is not concerned with,
nor does it try to explain, the origin
of “information”). Furthermore,
Meyer argued that there are no
forces in evolutionary theory to
explain the sequential order of
DNA, apparently because he
believes that, according to evolu-
tionary biologists, nucleotide base
organization should be random. Of
course, in most organisms many
repetitive sequences in DNA, non-
coding introns (“nonsense” DNA),
and “junk” DNA are not constrained
by strict sequential relationships.
These random elements constitute
a very large fraction of the genome.

Meyer constructed a straw man
by focusing on DNA and fully func-
tioning proteins. No working evolu-
tionary scientist believes that life
originally appeared fully equipped
with the present complex DNA and
protein repertoire. One leading the-
ory of early life is the RNA world
hypothesis, about which, in the
question period, Meyer showed that
he is absolutely misinformed, falsely
claiming that RNA could neither
replicate nor make peptide bonds.
The question period ended before
he could be fully questioned on this
topic, but there are several pub-
lished papers that show that Meyer
was attacking strawman arguments
about DNA, RNA, and information
origin (Zhang and Cech 1997,
Wright and Joyce 1997).

Michael Shermer took the stage
next. His presentation was more
theatrical (complete with a laser
pointer that projected the shape of
a UFO). He made some very good
points, but I do not think that most
of the audience was sufficiently
engaged by his presentation.
Natural selection, Shermer said, pre-
serves gains and eliminates mis-
takes; “Intelligent Design” assumes
that the current function of struc-
tures in living things is the same as
the original function. He argued
that ID is not useful scientifically
because it leads to an investigative
dead end — the actions of an intel-
ligent designer.
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FRrIDAY, JUNE 23, 2000

The first plenary session was enti-
tled “Design in the Biological
Sciences”. Michael Behe spoke first.
He read from a prepared text, saying
that he has learned that he must be
particularly careful in what he says.
His main point was that there are
irreducibly complex (IC) structures
— structures that could not have
been produced by numerous suc-
cessive small changes without loss
of function. Natural selection, which
Behe restricts to such small, succes-
sive changes, would be unable to
explain the existence of such struc-
tures. His examples of IC structures
were the mousetrap — a 5-piece
machine that is rendered nonfunc-
tional by the removal of any piece
— and the bacterial flagellum — a
complicated, molecular “machine”
that may be the biochemical equiva-
lent of the mousetrap.

Behe next responded to Ken
Miller’s Finding Darwin’s God. He
focused on the lac operon — a
genetic sequence in E coli bacteria
that regulates the production of 3
enzymes necessary for the diges-
tion of lactose. If any component of
this multipart system is eliminated,
argued Behe, the system becomes
nonfunctional. Although Kenneth
Miller had cited experiments show-
ing that when the one of the lac
operon genes — the P-galactosidase
gene — is knocked out, bacteria can
re-acquire this function, Behe dis-
puted this conclusion, because, he
said, it was necessary to generate an
artificial system using “intelligent
intervention” that added other com-
ponents to the system before the
function could be restored.

Behe’s next example of IC was
the blood-clotting cascade. Behe
illustrated the complexity of this
system and claimed that removal of
any of the components is highly
deleterious and causes the whole
process to collapse. Citing research
with transgenic organisms, Behe
argued that these systems are irre-
ducibly complex, because they con-
tain many parts that must be well
coordinated with one another to

function — therefore, they could
not have arisen by natural selection
working through gradual,

Darwinian mechanisms.

Next up was Scott Minnich,
whose talk focused on the research
on the bacterial flagellum. He gave a
very nice, purely scientific talk on

research in the field, which did not
seem to fit in here because it
seemed that a substantial part of his
talk contradicted the assertion of
irreducible complexity. For exam-
ple, he discussed the virulence plas-
mid found in the bacterium that
causes bubonic plague, which, as it
turns out, contains several genes
that are highly homologous to those
that code for flagellar proteins. In
the plasmid, these genes code for
proteins that make up structures
that drill holes into host cells and
inject them with poison. Here we
have an example where one set of
genes codes for flagellar proteins,
while a homologous subset of those
genes codes for an entirely different
structure (a hole-drilling appara-
tus). In an IC structure, if a single
component is removed, the struc-
ture loses its specific function. But
complex structures need not lose
all physiological function when
one component is changed. The
exaptation of an existing structure
— such as occurs in the protein
products of the virulence plasmid
— to a structure performing a new
function — such as the flagellum —
is precisely the sort of change evo-
lution would predict. Minnich’s
example endangers only the straw
man position that these cellular
structures must preserve their exist-
ing functions as their protein com-
position or sequence is modified.

Ken Miller spoke next, present-
ing a step-by-step, systematic cri-
tique of Behe’s argument. First he
pointed out, in contrast to the
assumptions of IC, that no scientist
proposes that complex macromole-
cular systems spontaneously arose
in their currently functioning state.
Instead, individual components of
the larger system probably had
other functions, and, through gene
duplication or other mechanisms,
they took on new functions. These
processes permitted the acquisition
of new functions and opportunities
to interact with other molecules to
provide intermediaries with novel
functions.

Miller spent a great deal of time
describing how the flagellum might
have evolved, providing numerous
examples of organisms that illus-
trate the mechanisms and processes
that he proposed. He also gave
examples of flagella that have some
components missing but still func-
tion. The example that made the

best impression on the audience
was that of eel sperm. The missing
components make the flagellum
appear nonfunctional, said Miller,
but, he reminded the audience,
since these sperm are very good at
making baby eels, the flagellum
clearly must function — despite its
having “missing” parts.

Next Miller discussed the Krebs
cycle — a series of chemical reac-
tions common to living things that
extracts energy from carbohydrate
molecules — showing how a vari-
ety of organisms use different parts
of the cycle for different functions.
All the while Miller reminded the
audience that according to IC, the
loss or alteration of one component
from an IC system makes the sys-
tem nonfunctional. At the same
time, he reminded the audience
that complex systems evolve by co-
opting pre-existing, functioning
components to serve new func-
tions in new ways.

Miller also presented a biblio-
graphic search (on Medline) show-
ing that there have been only 2 arti-
cles on IC in the peer-reviewed lit-
erature since 1966, neither one of
which appeared in a peer-reviewed
scientific research journal. Finally,
he took on the central “common-
sense” analogy of IC — the irre-
ducibly complex mousetrap. He
demonstrated fully functional 5-
part, 4-part, 3-part, 2-part and even
1-part mousetraps, concluding by
pointing out how, as in biology, the
mousetrap that serves one function
can be adapted for others (he cited
the mousetrap key chain and the
mousetrap tie-tack).

A question-and-answer period
followed the presentations. As
might be expected, Behe took
exception to many of Miller’s criti-
cisms, denying that he had ever said
the things for which Miller took
him to task.This is a dangerous tac-
tic in the digital age when your
opponent is armed with a laptop
computer. Miller was able to pro-
vide precise quotations and cita-
tions from Behe’s work to support
his claims. Behe was backpedaling
throughout the entire session, and
not many questions were asked of
the speakers.

During this session, I (JO) intro-
duced myself as a population
geneticist from Rush Medical
Center in Chicago and said that I
had 3 related observations that led



to a practical question. First, my
research focuses on the identifica-
tion of genes responsible for com-
plex autoimmune diseases.
Evolutionary theory provides the
basis for the genetic algorithms that
I use in my research. Second, 2
weeks earlier I had visited a phar-
maceutical company that also uses
evolutionary algorithms to aid in
the identification of different alleles
affecting drug-metabolizing
enzymes. Third, I recently met a
researcher at Marquette University
who uses evolutionary algorithms
to aid in identification of amino-
acid residues critical for function of
a very complex protein. My ques-
tion — an open question to both of
the ID proponents — was: As prac-
tical people, looking for the fastest,
most efficient method to reach our
goals, how would Intelligent Design
help us in our endeavors? What
would ID predict in these different
systems?

Behe answered the question by
commenting that ID would tell us
where to look, and perhaps which
systems would be irreducibly com-
plex.I replied that his answer really
did not answer my question. In the
real world of scientific research, I
reiterated, evolutionary theory pro-
vides algorithms that suggest how
to go about finding what we are
looking for; these algorithms are
used successfully in many fields —
including by pharmaceutical com-
panies that are primarily interested
in making money. How would ID
provide a superior model for
accomplishing these goals? Behe
answered by mumbling something
about needing to see what algo-
rithms I am using. Then the session
was closed.

My question sparked discussion
afterwards,and I had opportunity to
talk with quite a few different peo-
ple.The general consensus of these
people (with the exception of one
oddball who basically contended
that we are all “de-evolving” into the
blackness of Hell) was that my ques-
tion really went to the crux of the
issue of whether ID has anything
useful to present to the scientific
community. Scientific theories not
only explain and make sense of our
observations, but also provide ques-
tions and predictions that support
useful and productive research.

Meyer’s earlier claim that ID only
has power to retrodict is an evasive

maneuver that may sound nice in a
sound bite. But the fact is that a the-
ory that only retrodicts is a scientif-
ically worthless idea that does not
merit the title of theory. ID is based
entirely on the assumption that
when science reaches a stumbling
block, the appropriate response is
to throw up one’s hands, say “I don’t
understand how this could be put
together naturally”, and to claim
that it was intelligently designed. In
this way ID is actually more scien-
tifically bankrupt than young-earth
creationism, which at least makes
testable predictions. ID is invoked
only when regular science gets
stuck (for the moment).

SATURDAY, JUNE 24, 2000

The main event of the final day of
the conference was the talk of ID’s
undisputed star, William Dembski.
Much of the presentation was
devoted to an exposition of
Dembski’s method for detecting
design — “The Design Inference”
(TDI). Dembski had prepared
enough material for several presen-
tations, so he was unable to give
more than a fleeting description of
the details of TDI. Because there
was too much material for the for-
mat and time allowed, Dembski
skipped over numerous details and
omitted connections among impor-
tant ideas. The result was a presen-
tation that appeared disorganized
and disjointed — the lasting impres-
sion is of a series of symbolic state-
ments that were meant to show the
steps in the explanatory filter that
Dembski proposes as the basis for
TDI. However, Dembski’s presenta-
tion was so abridged that these for-
mulas were neither well explained
nor clearly related to his TDIL
RNCSE readers interested in
Dembski’s method for detecting
design should consult Wesley
Elsberry’s recent review-essay in
RNCSE (Elsberry 1999).

The second major event on
Saturday was a panel discussion
entitled “Prospects for Design”.The
participants were Paul Nelson,
Edward Davis, Kelly Smith, and
Lenny Moss. Nelson told the audi-
ence that the real issue is to provide
an argument against methodologi-
cal naturalism (MN), which he
called one of the worst philoso-
phies of science. Nelson character-
ized MN as absolute rubbish and
characterized himself as someone

interested in getting at the truth
about the world. He said that his
purpose was to show the limits of
MN, not to set out the future direc-
tion of ID.

Nelson provided a definition of
MN based on the characterization
by the National Academy of
Sciences (NAS): “The statements of
science must invoke only natural
things and processes” (NAS 1998:
42). Nelson’s question to the audi-
ence was, “Should this be so?
Should we separate the natural
from the supernatural?” Nelson
argued that we should discard the
supernatural-natural distinction in
favor of the intelligent-natural dis-
tinction. We should, Nelson said,
institute a research program for
intelligent causation — but true to
his promise, Nelson did not suggest
what such a program would entail.

Most of Nelson’s presentation
was an exploration of how MN sup-
posedly limits our ability to find out
what is true. In Nelson’s example, a
homicide detective faced with a
dead body must consider 4 possible
explanations in order to determine
the real cause of death.Two of these
require no intelligent agent — nat-
ural causes and accidents — but the
other 2 are caused by the actions of
just such an agent — suicide and
homicide. According to Nelson, MN
would limit the homicide detec-
tive’s investigation to death by nat-
ural causes or accident and would
leave out suicide and homicide —
both actions of an intelligent agent.
In the real world, Nelson argued,
even if death were never to occur
by suicide and homicide, they
would remain causal probabilities
— that is, they could occur — and,
according to Nelson, if we do not
consider homicide and suicide to
determine that they do not explain
the death we are investigating, then
we cannot know for sure that our
explanations are true. Unless he
considers and rules out the possi-
bility of murder and suicide, the
detective cannot be justifiably con-
fident that he has solved the case.
Likewise, Nelson argued, we should
not exclude intelligent design from
the scientific “toolkit”.

According to MN, Nelson told
the audience, the tools in the scien-
tific toolkit are natural laws (Nelson
called them “physical” laws) and
chance. Nelson argued that a third
tool, intelligent design, belongs in
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the toolkit of science too. Even if
we never need to invoke ID, Nelson
told the audience, a naturalistic
interpretation of evidence can
never be completely justified unless
ID is considered and ruled out. Even
Darwin lived and worked in an envi-
ronment with all 3 tools, said
Nelson,and it did no harm to his sci-
ence. Likewise, Nelson assured us, it
will do no harm for us to consider
ID when the evidence warrants it.

In summary, Nelson argued that
science cannot discover what it
excludes a priori. If science is a
truth-seeking endeavor (as he
assumes), then MN belongs on the
rubbish heap of history because it
limits scientists to a flawed inves-
tigative process that fails to include
all the explanatory possibilities.

Edward Davis spoke next. He
said that he accepts that there is
purpose in the universe, although
he has concerns about how the
issues are framed in the current
models of ID. He chose to explore
how we understand the meaning of
apparent design in Nature through
recent research that he has been
conducting on the works of Robert
Boyle — a 17th-century chemist
and natural philosopher best
known for his laws about the
behavior of gases and his use of
controlled experiments.

Although Boyle argued for
“design” in the natural world, Davis
pointed out that this design repre-
sented neither ongoing tinkering by
an intelligent agent nor what
passed for the 17th-century version
of the anthropic principle — a phi-
losophy of science that assumed
that Nature was constructed benev-
olently to promote human well-
being. Instead, although Boyle was
convinced that experimental sci-
ence would demonstrate the exis-
tence of God, he felt that the route
to this demonstration was through
an understanding of the mechanics
of the way things really worked in
the natural world. In Boyle’s view,
God works through the “mecha-
nisms” that show his presence and
actions. Boyle felt that the scientific
process is short-circuited by teleo-
logical explanations, even if there is
an ultimate purpose to the uni-
verse. He thus insisted on naturalis-
tic explanations for natural phe-
nomena first and foremost whenev-
er possible.

Although he told the audience
that he agreed that evidence of pur-
pose is found in the natural world,
Davis argued that it is neither

appropriate nor productive to look
for it in the same ways and places
that one looks for evidence of nat-
ural processes. Davis told the audi-
ence that he believes “in a God who
is sovereign over the laws of
Nature”. However, he noted, the
world is not full of items stamped
“Made by God”; God is more subtle
than that. So the evidence for God’s
purposes may not be the same
physical evidence that we find in
natural phenomena that scientists
study, say, in the behaviors of gases
under pressure or mutation rates.

The most serious problem with
ID, Davis told the conference, is that
it appears to make the existence of
God (the unnamed “intelligent
designer”) an additional hypothesis
to be tested scientifically. However,
this runs counter to the central
understanding of God in Christian
and Jewish traditions. Davis told the
audience that the central claim of
Christianity, for example, is that we
have actually seen God directly, and
when we did not like what we saw,
we killed him — then he surprised
us. Davis said that we need to incor-
porate the interaction between God
and the world into our discourse in
this way, not as specific scientific
hypotheses about individual events
and structures.

The next speaker was Kelly
Smith. He presented a “blueprint for
respectability” — an outline for
how ID could earn itself a place at
the scientific table. Smith’s remarks
are included later in this issue (see p
40). In summary, he outlined a pro-
gram that would turn ID from a
fringe idea to a respectable theory
in the sciences, along with all the
benefits that respectability offers —
respect, funds, access to class-
rooms, and a place in mainstream
textbooks and journals.This was the
route taken by all successful chal-
lengers to the scientific status quo.
But he doubted that ID proponents
would take his advice.

The last speaker in the panel was
Lenny Moss, who argued that the
key issue under discussion was the
nature of Nature. According to
Moss, ID assumed a very narrow
notion of Nature, defining its posi-
tion by its opposition to the view-
points of a few prominent propo-
nents of philosophical naturalism,
such as Richard Dawkins and
Daniel Dennett. Moss argued that
ID, if it is to be successful, needs to
define itself in its own terms, not
merely in opposition to what are
extreme positions even among nat-
ural scientists.

Taking Dawkins and Dennett to
task is a good tactical approach,
Moss told the conference, for it
allows the proponents of ID to
press the naturalistic explanation
and show where it is in trouble — a
debunking strategy. However good
a tactical approach it may be to
oppose what he called the strict
neo-Darwinism of Dawkins and
Dennett, Moss said, it is nonetheless
a bad strategic approach.That is, to
accept that naturalism is restricted
to the premises of neo-Darwinism
“sells Nature down the river” by
restricting naturalism to a particu-
lar, limited version of naturalism
espoused by Dawkins and Dennett.
The most fruitful answer to a dog-
matic metaphysics (like that of
Dawkins or Dennett), said Moss, is
not another dogmatism, but a plu-
ralistic approach. Reacting against a
strict neo-Darwinism with a dog-
matic approach — whether it is ID
or some other dogmatism — leads
to bad biology. Instead, Moss argued
for a broader perspective for both
ID and for naturalism.

In considering the future
prospects for ID, there is, Moss said,
good news and bad news.As for the
good news, Moss argued that sci-
ence is at a historic juncture — at a
new “crisis” in the struggle to
resolve our “intuition for life”. He
traced our understanding of Nature
from the 17th century, when sci-
ence changed its understanding of
natural events and organisms as
ends unto themselves to a view of
these phenomena as the outcome
of other natural processes and inter-
actions. This change culminated in
the 20th century when, Moss
argued, we now understand natural
events and organisms as only the
outcome of natural processes and
their interactions. One aspect of
this important historic juncture is
the Human Genome Project.

Moss told the conference that
there are promissory notes that
need to be called in — things that
biology has promised and not yet
delivered.It is time to move beyond
the 17th-century view of matter
and the physical world to a new sci-
entific understanding that can do
justice to the agency of life. This
“new naturalism” is one that would
allow a pluralistic view of agency in
the emergence and direction of life,
and one that may make substantial
contributions to our understanding
of Nature. In reviving a sort of pre-
formationist, vitalistic approach, ID
may figure into Moss’s “new natu-
ralism”.



The bad news for ID is that it
seems to be mired in its opposition
to a view of the nature of Nature —
espoused by Dawkins and Dennett
especially — that is more restrictive
than the view held by most scien-
tists. Focusing on refuting this more
restricted view threatens to push ID
onto a path where it will remain
tangential and irrelevant to the
questions that active scientists pur-
sue and find meaningful.

Moss’s example of the new way
for science to proceed is taken from
the work of philosopher Immanuel
Kant.Kant allowed us to have it both
ways, Moss said — we can take it as
a given that there is an organization
in life while at the same time resist-
ing the temptation to try to explain
the purpose or first principle of
everything.In this way, the “new nat-
uralism” that Moss proposes does
not require, presuppose, or even
benefit from atheism. In contrast,
many in the ID movement seem to
be opposed to evolution because
Dawkins and Dennett portray it as
essential to supporting atheism.

THE Bi1G TENT

Throughout the conference
there were numerous roundtable
discussions, presented papers, and
informal discussions over meals and
snacks. It was impossible to cover
all of these events, and most were
not included in the official record
of the conference.The sessions we
attended resembled the plenary ses-
sions: Some were thoughtful and
well-researched presentations of

important questions and theoretical
perspectives. Others were little
more than standard anti-evolution-
ary fare, concluding that if evolu-
tion could not immediately explain
some unusual finding or new dis-
covery, then ID had to be true by
default. But it was also clear that
there were a number of very differ-
ent ideas about precisely what intel-
ligent design entailed.

The unspoken position of the ID
proponents at the conference
seemed to be to accept all criti-
cisms of evolutionary theory as evi-
dence that an intelligent agent of
some sort was involved in the his-
tory of life and in the patterns of
similarity and difference that biolo-
gists attribute to evolution.
However, one of the hallmarks of
most scientific meetings was absent
— the disagreement among propo-
nents of different explanatory mod-
els. There were young-earth cre-

ationists presenting papers in
breakout sessions who never
addressed  the  discrepancies

between their models of recent cre-
ation of organisms in their present
forms and theistic evolution that
Behe has claimed to accept, which
would allow descent with modifica-
tion from common ancestors over
long time periods — at least for
structures that were not “irre-
ducibly complex”, which was how
Behe characterized most of the
examples that the ID critics used to
rebut his model.

DAIC showed the “big tent” strat-
egy in operation. This approach

makes ID more inclusive in order to
increase the impact of the assault on
evolutionary theory from a broad
base of support. This may also be
why details were so often missing
from the presentations at the ple-
nary sessions. All the anti-evolution-
ists in attendance may agree that
evolution is bad and that apparent
design in the universe is caused by
an intelligent agent, but they do not
agree on the specifics of time, place,
frequency, duration, or intensity of
this extranatural intervention. The
devil, as they say, is in the details.
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Can Intelligent Design
Become Respectable?
Kelly C Smath, Clemson University

[At the Design and its Critics conference
beld at Concordia University in Mequon,
Wisconsin, June 22-24, 2000, Kelly C
Smith participated in the panel discussion
on Prospects for Design. Professor Smith’s
paper is printed bere with bis
permission; much of what be says bere
is covered in more detail in bis article
‘Appealing to ignorance bebind the
cloak of ambiguity”in Robert T Pennock’s
Jortbcoming anthology, Intelligent Design
and its Critics (Cambridge [MA]: The MIT
Press, 2001).]

want to thank the organizers of this

conference for inviting me here
today, although I do rather suspect
their motives. This is the very defini-
tion of hell for a philosopher — to be
invited to a conference, to sit through
2 and a half days of really interesting
presentations taking voluminous
notes, a lot of which have marginalia
attached to them like “no no no!” and
“???”, and at the very end to be told,
“Okay, right! 15 minutes: vent your
spleen all you want.” Well, there is
only so much I can vent. But I am
going to try to get together a few
basic thoughts I have had and offer
them in some kind of coherent form.

‘What I want to try to do is give
you a basic blueprint for respectabili-
ty. If we make the assumption (and
there are lots of people who would
question this assumption, but I will
make it for the purposes of this talk)
that ID theory seriously wishes to
become a respectable scientific theo-
ry, then I will tell you how to do it. If
you follow my 4 simple steps to sci-
entific respectability, you will get
what you want: scientific respect,
research funds, access to science
classrooms, and so on, and so forth. It
is actually fairly simple — all you have
to do is follow the 4 steps. So what
are they?

STEP |: INTELLIGIBILITY

Well, the first step is a little compli-
cated, but it involves intelligibility. 1
prefer not to talk about naturalism,
but rather intelligibility. I think the
one thing that scientists cannot com-
promise on — one of their most fun-

damental philosophical principles —
is a commitment to intelligible causal
factors. That is to say, they will not
accept, in principle, explanations that
make reference to causal factors that
cannot be explained by human rea-
son. Why does this matter? Well, it
matters because it makes a big differ-
ence as to whether or not ID theory
can be done within the context of sci-
ence. I should add, by the way, that I
fully grant that this is, in some sense,
a philosophical assumption. It may be
wrong. If you guys would like an
admission that any of your favorite
versions of creationism or ID theory
could perhaps be correct, you have it
from me. As a representative of the
scientific orthodoxy, I will admit that
they could, perhaps, be correct — but
that is not a sufficient reason to
believe them.

So can we practice ID theory as a
science if we buy this notion of intel-
ligibility? The answer is that it
depends on what you mean when
you talk about the designer. I have
heard speakers here at this confer-
ence point out how it is necessary to
specify the nature of the designer,and
then some people in the audience say
that it seems a bit unfair to require ID
theorists to come up with a clear
notion of what the designer is like.
‘Well, this is not a tangential issue; it is
a fundamental issue.An unwillingness
to talk about this is going to cripple at
the outset any attempt to make ID
theory a scientific theory. And here is
why. (Although I am not a theologian
and I am aware of the fact that this is
a horrendously complicated theologi-
cal dispute, I am going to simplify
egregiously.)

There is a large continuum of the-
ories about God’s nature, and on this
continuum there are 2 basic end-
points. On one endpoint, you have a
view of God as an intrinsically myste-
rious agent. Human reason is simply
incapable of penetrating into the mys-
terious God’s motives, mechanisms,
and the like. On the other end of the
continuum, there is God as a rational

God, a God whose motives and mech-
anisms are analogous to those of
human intelligence (a phrase that
came up in an earlier talk). In other
words, a rational God is a God that we
can understand in some important
sense of that word.

If we are talking about a rational
God, I think that it is perfectly okay, in
principle, to include theological
hypotheses as part of a scientific the-
ory. Now, for my evolutionist col-
leagues who are getting uncomfort-
able at this point,I would like to point
out that there are going to be a lot of
people out there who are not willing
to accept what goes along with mak-
ing God rational in this sense. But if
you do, it is possible to include some
kind of theology in scientific theory
— Spinoza, for example, had a theo-
logical account that is not inconsis-
tent with the sorts of claims scientists
would normally want to make. But if
you cite a mysterious God, you are
inserting a factor in your explanation
that is in principle inexplicable.

Paul Nelson just gave you the
example of a professor’s suddenly get-
ting up and walking around a confer-
ence table as something that is not
explained. Here is a good example of
a fundamental confusion.
Intelligibility is not a question of
whether or not we have explained
something, it is a question of whether
or not it is explainable — is it, in prin-
ciple, subject to explanation? I think
someone’s getting up and walking
around the table is perfectly explain-
able.There are epistemic problems to
be sure — it is not a trivial exercise to
explain it. However, it is hardly inex-
Pplicable,and that is what makes it fair
game for a scientific explanation. (As
an aside, I should say that some of the
confusion about whether ID theory is
testable but false or untestable has to
do with equivocal notions about the
nature of the designer.)

A rational God has clear, practical
consequences for a scientific theory.
Suppose you posit a rational God and
then assume that God designed the
traits of organisms to maximize

(you are going to have to fill
in the blank because I do not know
what your particular rational God
would want to maximize;I personally
would tend to say something like
“adaptiveness within a particular
selective environment”, but that is
just me). Whatever goes in this blank,
it seems we can then formulate a null
hypothesis and say, “We expect God
to be at least as good as a human engi-
neer would be in designing traits to



maximize 7 Any trait that
seems poorly designed from a human
perspective would then represent a
prima facie problem for an ID theo-
rist. What you certainly cannot do in
this kind of situation is to argue that it
is simply a mystery why God created
this trait in this particular way,
because then all you are doing is
reverting to a mysterious God.

I cannot really convince you right
now why it is a good idea to buy into
intelligibility. I would quickly say
something like this, though: the con-
sequences of not buying into this are
far worse than you might think. To
take what Winston Churchill said
about democracy and apply it to neo-
Darwinism, “Neo-Darwinism seems
like a really bad theory — until you
consider the alternatives”.

STEP 2: INTERNAL CRITIQUE

The second step has to do with inter-
nal critique.You really can learn a lot
about somebody by the people with
whom they choose to associate. ID
theory wants to be a “big tent” move-
ment, but to fail to critique highly
divergent arguments of colleagues
who happen to share the same con-
clusion is tacitly to accept them. ID
theory is not going to be a scientific
discipline until it takes a clear stand
on some major methodological
issues. You simply cannot have a sci-
entific discipline that talks about evo-
lution but does not take a clear stand
on the age of the earth or on common
descent with modification! A scientif-
ic discipline shares, at least to some
large extent, a certain common core
of questions and methodologies. ID
theory has no core methodology or
theoretical commitments, and thus it
is not yet a discipline (scientific or
otherwise). Perhaps this can be reme-
died, but not as long some of your
adherents persist in making the ambi-
guity of your own positions a defen-
sive virtue, as when a critique is
deflected with, “Well, you know, we
don’t all say that”If ID theorists them-
selves do not take a consistent stand,
they are certainly not entitled to com-
plain about the imprecision of their
critics over the very same points!

So it seems as though there are 2
alternatives here: either you can insti-
tute a thorough, rigorous system of
internal critique and try to develop a
consensus along some of these issues,
or you can fragment into separate
groups, each group having a relatively
unified approach to these kinds of
things. Either will accomplish what I
have called “internal critique”.

STEP 3: EXTERNAL CRITIQUE

The third step has to do with external
critique — with stepping away from
over-reliance on critiquing your
opponents. When I teach basic phi-
losophy classes, I have my students
write argumentative papers. I want
them to understand that critical abili-
ty is extremely important — it is
something that they hone in a philos-
ophy class, if nothing else. But I also
want them to understand that there is
a fundamental difference between
critiquing your opponent and demon-
strating your own position. This is a
fundamental distinction that ID theo-
rists need to take more seriously.

There are lots of reasons to keep
the two activities clearly separate.
First, it is always easier to be negative
than positive. Given that any compli-
cated theory is going to have anom-
alous data, anybody can find interest-
ing cases to harp on. This does not
really prove a whole lot. Second, it is
just too tempting to engage in distor-
tions of what your opponent says
(straw man arguments).This is partic-
ularly true if you believe deeply in
what youre saying — this makes it
extremely difficult to be fair to your
opponent, who you “know” is com-
pletely wrong. I do not see a whole
lot of evidence, to be perfectly honest
with you, that there has been a
change in some of these practices
since the bad old creationist times.

Third, it may very well be that you
are implying a false dichotomy. The
underlying assumption when you
substitute critique for demonstration
is that, if my opponent is wrong, then
I must be right. But there may well be
a third alternative. Suppose it turns
out that neo-Darwinism, whatever
that means (people define this term
in lots of different ways for different
purposes), is wrong. It does not nec-
essarily follow that ID theory is right,
unless those are the only 2 alterna-
tives, and believe me, there are more.

Finally, it draws attention away
from a basic practical fact (that it is
practical makes it no less important).
Nobody is going to abandon an
extremely fruitful scientific theory
until there is a viable alternative that
does as much or more. It is just not
going to happen. I have been in a
position of espousing a theory on the
outside of orthodoxy, and I under-
stand that it can be frustrating, but at
some point you have to shift away
from whipping up the crowd by com-
plaining about your lot versus the
orthodoxy to coming up with a theo-
ry that works.

STEP 4: NOVEL, TESTABLE
HYPOTHESES

And that gives me a segue into my last
and probably most important step,
that ID theory really has to start gen-
erating novel, testable hypotheses
(and then testing them). Now, I am a
philosopher, so I am perfectly aware
of all the dilemmas that arise if you
try to make testability some sort of
touchstone for science. I am not say-
ing that. I am not a logical positivist.
But I think it is clearly true, however
you want to characterize it, that testa-
bility is a critically important element
of successful scientific theories.
Therefore, if ID theory is going to be
a successful scientific theory, it must
generate testable hypothesis — and
note here I am also saying testable
bypotbeses (I am not talking about
the theory’s being testable itself. That
is a can of worms I would rather not
open right now).

The basic reason for this is pretty
simple. We are clever and creative
explainers. It is very easy for us to sit
in a dark room and convince our-
selves, based on a priori principles
and data that are already in front of
us, that we have the correct explana-
tion.The only way we can really know
whether or not our explanation is
right is if we make novel predictions
and then go out and see if they are
met.That is the function of testability.
As far as I can tell, ID theory just does
not do this. There might be, maybe,
some very minimal claims you can
make about the heuristic value of ID
theory — one of the talks, for exam-
ple, postulated that perhaps the
design heuristic is akin to notions
such as beauty in evaluating scientific
theories. Even if I were to grant that,
this claim does not put ID anywhere
close to the status of a developed sci-
entific theory. We do not teach beauty
in elementary science classes as a way
of talking about scientific theories,
and for very good reason. It is, at best,
an interesting subtlety you get into
when you talk about the philosophi-
cal aspects of science. It is not a fun-
damental theory in itself.

I think that nothing shows the dif-
ference between ID theory and its
orthodox opponents better than a
comparison of professional confer-
ences. If I go to the annual meeting of
the Society for the Study of Evolution,
and I bring a bunch of graduate stu-
dents who want to do research in
evolution, I can point them in any
direction and they can go and find
hundreds of seminars going on, each
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[At the Design and its Critics conference
beld at Concordia University in Mequon,
Wisconsin, June 22-24, 2000, Kenneth
Miller (Brown University) was the
commentator at the plenary session
on Design in the Public School Science
Classroom. The speakers were David
DeWolf (Gonzaga University Law School)
and Stepben Meyer (Whitworth College
and the Discovery Institute), Warren A
Nord (University of North Carolina at
Chapel Hill), and Ronald Numbers
(University of Wisconsin at Madison).
The following excerpt from Professor
Miller’s  extemporaneous  comments
is printed bere with bis permission.]

was surprised to hear Professor
DeWolf fundamentally confuse two
legal issues. He talked about the
acceptance of scientific evidence by
the Supreme Court. And he said that
the Court’s acceptance of scientific
evidence has changed from requiring
that the scientific evidence be the
prevailing scientific view to simply
allowing any method that sort of fol-
lows the methods and procedures of
science. The interesting thing about
this assertion is that it has nothing to
do with the suitability of scientific
teaching in the classroom; it simply
has to do with the taking of testimony
in tort cases, in lawsuits. And it was
designed to allow the broadest possi-
ble interpretation to come in, so that
a jury could judge the evidence in a
court case. And it seems to me that
what is admissible as authentic sci-
ence in education is quite a bit differ-
ent from what testimony is allowable
in a tort case, and I do not understand

Intelligent Design in the Classroom?

Kenneth R Miller, Brown University

how someone as experienced in the
law as Professor DeWolf could con-
fuse the two of those.

It was pointed out that there is
another Supreme Court decision
related to viewpoint discrimination,
so called, and I clearly heard the first
pair of speakers [DeWolf and Meyer]
implying that the exclusion of intelli-
gent design from the science class-
room was an example of viewpoint
discrimination, thus once again con-
fusing important legal issues. The
“viewpoint discrimination” in ques-
tion had to do with viewpoints
allowed by school-funded groups, not
viewpoints in the classroom curricu-
lum. As a scientist, I would argue that
the entire scientific enterprise is, in
fact, an enterprise of viewpoint dis-
crimination. And what I mean by that
is that there are indeed viewpoints
we discriminate against in science —
meaning that we rule them out —
including things like the notion of a
flat earth, the notion of a geocentric
or earth-centered universe, and pure-
ly spiritual theories of disease that
suggest that the black plague, cancer,
and tuberculosis were due to spiritual
defects. Koch, Pasteur, and others
advocated a germ theory of disease
that explained those quite nicely.
Viewpoints to the contrary we do
indeed discriminate against, because
we regard them as being unscientific
and in many cases disproved.

One of the tests put forward by Dr
Meyer of whether or not intelligent
design theory was appropriate for the
classroom, and I think I have this
right, was how many scientists take
the theory seriously. And clearly, he
felt that if a sufficient number do take
it seriously, then intelligent design
theory should be put in the class-
room. Now the interesting thing
about that is, as Professor Numbers
pointed out, is that when you do sys-
tematic searches for the number of
papers on intelligent design theory or
irreducible complexity that have
appeared in the scientific literature,
the number that usually comes up is
0. And what this suggests is that these
points of view have not made any sort
of case in the scientific community.

Meyer then said, well, even if not
many scientists take it seriously, the
important thing is that these are “con-
troversial” issues. These are issues that
are sufficiently controversial that they
have drawn 300 of us here; and if
there is legitimate controversy, and
this is a legitimate controversy, you
therefore ought to teach the contro-
versy. Now, I point out that if we had
a conference somewhere else, on
astrology, we could likely draw many
more than 300 people to it.
Nonetheless, we would not propose
that, therefore, we should teach astrol-
ogy as an alternative to astronomy. We
also do not propose that our medical

of which has all kinds of evolutionary
ideas, testable hypotheses, new
methodologies based on evolutionary
reasoning.They can go out there, they
can find research projects, they can
go back to the lab, and they can go to
work. This ID conference, on the
other hand, really does not have a sin-
gle session presenting testable
hypotheses. There was one that, in a
way, sort of, kind of, made allusions to
testable consequences, but I can say
firsthand that there was nothing dis-
cussed in this session that neo-
Darwinism had not already predicted.
So there is really no practical import
to ID theory that I can see.

Now, in case people are tempted to
say, “Ah, well, give us some time, we’ll
figure this out”, let me suggest that
there clearly are testable conse-
quences right now. Any relatively

bright graduate student should be able
to sit down with a pencil and a piece
of paper and come up with some for
you pretty quickly, and then you have
got a research project.In case you can-
not find anybody like that,allow me to
offer your first testable hypothesis.

A lot of ID theorists (and again we
run into the ambiguity problem) have
absolutely no problem accepting the
theory of population genetics as a
microevolutionary theory. But they do
not like to accept macroevolution.
They believe that there are certain nat-
ural kinds, or species, or whatever,and
there are boundaries in between the
kinds that cannot be overcome. In
other words, population genetics
works, but it cannot push allele
change past these postulated bound-
aries between kinds.The existence of
such boundaries is not a prediction of

population genetics, and there is noth-
ing in population genetic theory that
would even lead one to suspect such
bounded change. So, if this ID view is
correct, there should be populations
left and right that meet all the popula-
tion-genetic criteria predicting evolu-
tion, but that are in fact not undergo-
ing evolution. It should be a relatively
straightforward job to go out and con-
firm experimentally the existence of
these populations.

Now, let me just insert a caveat
here because I worry about having
my words taken out of context. The
populations you find have to meet all
the population genetic criteria. There
are cases one could point to that
might seem on superficial examina-
tion to meet all the criteria, but really
do not. I have in mind something like
sickle cell trait. When people first dis-



schools should include the inclusion
of Christian Science faith healing as
an alternative to scientific medicine.

Incidentally, I heartily endorse
Warren Nord’s call for courses in
comparative religion at the high
school level. Religious studies are
very important at the university level;
I think that they are a fundamental
part of the liberal education. He and I
stand foursquare together on that
one, and I think that it would be very
important to do exactly the same
thing at the high school level. But
again, we would not say that because
some people are witches and practice
witchcraft, we should promote an
artificial equivalence of witchcraft to
established religions.And for that mat-
ter, we should not — merely because
there is controversy in the minds of
some — equate Holocaust denial to
the authentic history of the Holocaust
in the World War II era. And I do not
think that anybody here would advo-
cate that.The very existence of a con-
troversy is not sufficient reason to
teach it, when we think that contro-
versy has no standing.

Finally, and this is really my last
comment,how does new science actu-
ally find its way into the scientific
classroom? Science changes over time.
Scientific textbooks are constantly
rewritten. New discoveries get in them
time after time after time. In fact, today,
as many of you know, the end of the ini-
tial phase of the Human Genome
Project has just been announced by
Celeraand by the National Institutes of
Health. That announcement, I assure
you, is going right into every textbook
that every author is in the process of
writing or imagining.

So how does new science get into
the textbook? The answer is, it gets in
by winning the scientific consensus.
When you decide what should be pre-
sented in the classroom, what you
want to present in terms of astrono-
my or earth science or chemistry, is
the scientific consensus on a point of
view.That consensus should never be
taught dogmatically; it should always
be taught as tentative and subject to
revision, because all science, includ-
ing evolution, is tentative and subject
to revision. But the fact of the matter
is the way these new things get in is
not by an act of Congress, not by an
act of the state legislature, not even
by an act of the state board of educa-
tion. Rather, they get into the class-
room, into the curriculum, and into
textbooks by winning the battle for
the scientific consensus.

And it is in the culture of science
— the American Astronomical
Society, the Geophysical Union, the
American Society for Biochemistry,
the American Society for Cell Biology
(to which I belong) — that new ideas
have to stand or fall. Bad science is
routinely filtered out. Science that
wins is not always correct, but it cer-
tainly has the scientific consensus
behind it. And therefore, what I would
urge the advocates of intelligent
design to do is the sorts of things that
real scientists do, and that is to for-
swear political action. Do not petition
legislatures or state school boards, but
simply to show up at scientific meet-
ings, present papers, and argue the
case in front of other scientists.
Science is an open community, an
open society, and if you win the sci-
entific consensus, or even if you get a

strong minority view, you will have
papers, you will have peer-reviewed
publications, you will have reasonable
grounds, and you will begin to con-
vince people.

As it turns out, however, the strate-
gies that have been taken just in the
last year against evolution have been
in an entirely different direction: they
have sought the protection of govern-
ment. What I mean by that is that by
acting through the government, the
intelligent design movement has
achieved temporary success in
Louisiana, and limited success in
Oklahoma, in putting disclaimers
about evolution inside textbooks.
Other movements have succeeded in
getting state boards of education to
remove evolution from the science
curriculum in Kansas and also in
Illinois. Illinois nobody noticed, but it
certainly happened there, and similar
moves are under way in a variety of
other states. And what bothers me as
an educator is to see people basically
forswearing the scientific community
as a venue in which to advocate what
they claim are scientific ideas and
instead choosing the agencies of gov-
ernment, sort of jumping around
building a nonscientific consensus to
get these ideas in the classroom.

Thomas Jefferson once observed
that “Error alone requires the assis-
tance of government. The truth can
stand on its own.” I think that is a
good way to put my point.
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covered sickle cell trait and did popu-
lation genetics on it, it was a bit of a
mystery why the sickle cell allele was
so common in the population. People
knew that in its homozygous form it
was highly deleterious, so they calcu-
lated the selection coefficients based
on this and said, “This is very strange
— there are a lot more of these alleles
floating around in the population
than we would expect.” This puzzle
led to an investigation to see what
other factors were at work in the pop-
ulation. As it turns out, the sickle cell
allele confers an advantage in the het-
erozygous condition, so people who
have only one copy of the sickle cell
allele are more resistant to malaria,
and in certain parts of the world that
is a very good thing. After discovering
this, the geneticists adjusted their
selection coefficients and re-did the

calculations, and it works perfectly. So
I am not talking about superficially
analyzed populations that appear not
to undergo evolutionary change. I am
talking about a situation in which you
have excellent data on the population
genetic variables and they simply do
not add up.

THE RoAD AHEAD

In conclusion: Personally, I find it
highly unlikely that my advice is actu-
ally going to be put into effect. The
fact that I am here means that I am an
optimist about these kinds of things.
But I strongly suspect, despite what
some speakers have said, that there
are a priori but unspoken commit-
ments that people here are just not
willing to violate. In particular, I think
that there are a lot of people here

who are unwilling to accept the fun-
damental philosophical commitment
science must make to intelligible
causal factors (theological or other-
wise).To do so would open a big can
of theological worms that a lot of peo-
ple do not want to get into, and I
understand why not. And lastly, I do
not have a lot of faith, to use a loaded
word, that people who take ID theory
seriously are actually going to be able
to generate novel, testable hypotheses
based on their beliefs. However, I am
struggling to remain open-minded,
and I welcome any efforts anyone
wants to produce along these lines.
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¢ ccountability” has been the

uzzword in public educa-
tion for a decade or more.As a conse-
quence, there has been much activity
in writing curriculum standards —
documents that list what students are
expected to know at various grade
levels from kindergarten through
high school. In late 1997, 1 was asked
by the Thomas B Fordham Foundation
to assess the quality of the 36 state
science standards then in existence.
My report was published in March
1998 (Lerner 1998a) and summarized
in this journal shortly thereafter
(Lerner 1998b)

Things moved fast after that. By
late 1999, so many state standards had
been published, revised, or rewritten
that a new standards review was pre-
pared for publication in January 2000.
By that time, 49 states had science
standards. The 50th state, lowa, does
not publish any of its curriculum stan-
dards.

In the course of these studies of
science standards, it became clear
that evolution was a touchy topic, as
evidenced by the treatment to which
it was subjected in not a few states. It
also became clear, moreover, that I
had been quite wrong in what I had
written in RNCSE in 1998:

Moreover, except for the issues
surrounding the teaching of
evolution that arise in a rela-
tively small number of states,
the sciences do not seem to be
plagued with the political-ide-
ological infighting concerning
content that characterizes
some of the other areas, notably
history and English literature.

Indeed, politics had impinged on
instruction in most if not all subjects
taught in the schools, science not
excepted. This was made explicit in
two recent publications which
reviewed such political pressures
throughout the curriculum (Gross
2000; Levitt 1999). We therefore
resolved to make a special study
focused on the treatment of evolution
and the consequences thereof for sci-
ence instruction in general. This study
(Lerner 2000) was published in
September 2000.

Evolution:

It is perhaps repeating the obvious
to note that proper teaching of evolu-
tion is crucial to decent instruction in
the life sciences, for which it is the
central organizing principle. Readers
of this journal will understand why
proper teaching of evolution is so
important to science instruction in
general as well as to the historical sci-
ences — biology, geology, and cosmol-
ogy — in particular.With this in mind,
I constructed a list of things students
ought to learn about evolution as they
move from the primary grades (for
example, offspring are similar to but
not exactly like their parents) through
the middle grades (for example, vari-
ability among individuals of a species
leads to differential survivability in a
given environment) to the high-
school grades, where a comprehen-
sive, explicit treatment of evolution
across all aspects of the biological sci-
ences is appropriate (Gross 2000).

In responding to creationist pres-
sures to obscure or eliminate evolu-
tion from their standards, some states
have used one or more ploys. The
most common are these:

» The standards include many of the
central principles of evolution —
usually briefly — but the word evo-
lution is carefully avoided.
Inaccurate and misleading
euphemisms such as “change over
time” are used instead of the “E-
word”.

Biological evolution is simply
ignored. Geological evolution, the
history of the solar system, and cos-
mology may well be treated, often
even employing the word “evolu-
tion”. Fossils are sometimes men-

How Does It Fare in
State K—12 Science Standards?

Lawrence S Lerner

tioned, but only in the context of
geology, not biology.

Evolution of plants and animals is
treated to some degree but human
evolution is ignored.

All scientific discussions that imply
an old earth or universe are deleted.
Kansas is the only state to do this
completely,  but Mississippi,
Tennessee, and West Virginia come
close.

Creationist jargon is used. In
Alabama, all textbooks are required
to carry a disclaimer that calls evo-
lution “controversial” and labels it “a
theory, not a fact”. The disclaimer
also cites a number of other stan-
dard creationist ploys. The details of
this approach are discussed below.

* Some or all of the historical sci-
ences are treated lightly but no
attempt is made to elucidate the
connections among them.

With both the requirements of good
instruction and the strategies above
in mind, I assembled a list of criteria
that could be evaluated on a point
scale.The criteria were:

¢ Is the “E-word” used where appro-
priate? (0 - 20 points)

* Is biological evolution treated prop-
erly? (0 - 40 points)

¢ Is human evolution treated? (0 - 10
points)

* Is geological evolution treated? (O -
20 points)

e Is cosmology treated? (0 - 10
points)

* Are the connections among the his-

TABLE I: DisTRIBUTION OF GRADES FOR TREATMENT OF EVOLUTION
Grade A B C D F F-minus
Number 9 15 7 6 12 1
of States
States CA,CT, CO, MN, MD, NM, AR, KY, WY, ME, KS
IN,NJ,NC, VT, WA, NV, NY, WI, VA, OH, OK,
RI,SC,DE, MILAZ,ID, NE,ILA, AK, IL NH, FL,
HI, MA, MO, TX AL, ND,
MT, PA, OR, GA, MS,
SD, UT, DC TN, WV




Lerner Report Announced at
AAAS /Fordham Symposium

Eugenie C Scott
NCSE Executive Director

Lawrence Lerner’s Good Science,
‘Bad Science: Teaching Evolution
in the States was released to the pub-
lic at a day-long symposium co-spon-
sored by the American Association for
the Advancement of Science and the
Fordham Foundation on Tuesday,
September 26, 2000. Held at the AAAS
building in Washington, DC, the sym-
posium drew close to 100 people and
many members of the press.The sym-
posium, “The Teaching of Evolution in
US Schools: Where Politics, Religion
and Science Converge”, included sci-
entists, educators, politicians,
researchers, clergy, and reporters
among its speakers.

Lerner opened the symposium by
presenting a summary of his report,
which was then discussed by scientist
Paul Gross, author of another
Fordham report on science educa-
tion; Lisa Graham Keegan, Arizona
State Superintendent of Public
Instruction (who was then under con-

sideration by President-elect Bush for
Secretary of Education), Warren Nord,
an“intelligent design” creationism
proponent from the University of
North Carolina at Chapel Hill,and me.
The teaching of evolution, evolution
and religion, educational politics, and
the public understanding of science
were discussed in other panels. It was
an all-day symposium, attended by
approximately 100 people at any one
time.

One panelist, the Reverend Barrett
Duke, Vice President for Research,
Ethics, and Religious Liberty
Commission of the Southern Baptist
Convention, startled the audience,
composed mostly of scientists, by
bluntly pointing out that conservative
Christian organizations were “placed
to make a difference”.They have large
memberships and budgets, their pub-
lishing houses have good sales, and
they are not going to “go away on this
subject”. He claimed that Southern

Baptists are “more aware of weak-
nesses” in evolution, being familiar
with new questions raised in bio-
chemistry and probability theory by
Michael Behe and others. He stated
that these arguments show the
improbability of evolution, adding
that it takes more faith to believe that
single-celled organisms could
become human beings than to accept
biblical creationism. He pledged that
the Southern Baptists would be pro-
moting prayer legislation and legisla-
tion requiring the posting of the Ten
Commandments in public schools.
His approach towards evolution con-
trasted strongly with that of fellow
panelists David Byers of the US
Catholic Conference’s Committee on
Science and Human Values and evan-
gelical Christian Dr Edward B Davis,
historian of science from Messiah
College and RNCSE contributor, both
of whom spoke of the acceptance of
evolution in mainstream Christian
and some evangelical traditions.

A press conference was also held,
attended by 15-20 journalists. Once
the story went out over press wire
services, newspapers in virtually
every state ran headlines boasting or
bemoaning the “grade” given by
Lerner to their states’ public schools’
treatment of evolution.

torical sciences treated? (0 - 10
points)

* Is creationist jargon used? (-20 - 0
points)

« Is a textbook disclaimer mandated?
(-25 - 0 points)

Each of the 49 states (and the
District of Columbia) that have sci-
ence standards was thus rated and
assigned a point score, which was
translated into the traditional letter
grades A through E (Kansas, the only
state to achieve a negative score, was
awarded a disgraceful F-minus.) Table
I shows the distribution of letter
grades. In each category, the states are
listed in the order of their scores.

In the absence of such an evalua-
tion, it would be easy — and wrong
— to guess that the states treating
evolution poorly are mainly in the
Bible Belt. There is indeed a concen-
tration of poor performance in those
states, but the reality is more com-
plex. North Carolina, South Carolina,
and Indiana, on the one hand, have

standards that treat evolution excel-
lently, and Louisiana and Texas squeak
by with very mediocre but acceptable
treatments. Maine, New Hampshire,
Wisconsin, and Illinois, on the other
hand, have poor-to-bad standards.
Good science education is not simply
a geographical issue. This is impor-
tant, because it is a snobbish as well as
damaging misconception to shrug
one’s shoulders and write off the
inhabitants of this or that region as
incorrigible or ineducable.

The good news is that 31 states —
just under two-thirds — achieved
passing grades. But we should not be
too sanguine about this. Given the
abundance of educational models and
the wide variety of approaches to
excellence that they offer, there is no
reason for any state to do less well
than the 6 that achieved perfect
scores and the 3 others that came
close.

Fortunately, the activity in stan-
dards writing and revision has not
flagged; many states are busy with

improvements. Arizona and New
Mexico have only recently fought off
creationist attempts to remove evolu-
tion from their state standards. As is
well known, the voters of Kansas
have wunceremoniously dumped
enough creationists from their state
board of education to give strong
expectations that Dorothy will soon
return from Oz.And there are signs of
constructive activity in other poorly
rated states as well. On the other
hand, the most recent changes in
Pennsylvania’s proposed science edu-
cation standards weakened the pres-
ence of evolution by introducing
inappropriate qualifiers and “hedges”
in several sections.

This is not to say unbridled opti-
mism is warranted. Creationism has
repeatedly waxed and waned over
the United States ever since the noto-
rious Scopes trial of 1925, and will
doubtless continue to do so.In partic-
ular, the “intelligent-design” creation-
ists are making a vigorous and well-
funded effort to influence public-
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The Creationist Response

Glenn Branch, NCSE Office Manager

The Fordham Foundation’s
report Good Science: Bad
Science: Teaching Evolution in the
States received wide media coverage.
In addition to national coverage, local
newspapers and news stations eager-
ly announced how their states had
fared, exulting in As and deploring Fs.
Not surprisingly, the more media-
savvy creationists lost no time in
responding to the report as well.

Jonathan Wells and Jay Wesley
Richards of the Discovery Institute’s
Center for the Renewal of Science
and Culture posted a brief response
entitled “Lerner Report whitewashes
bad science” on the CRSC’s web site
(also  available from  <http://
www.arn.org/docs/wells/jw_
lerner1000.htm>). A modified version
appeared under the title “Natural
selection found in report on science
education” in the Washington Times
(October 8, 2000). Their colleague
Stephen C Meyer, director of the
CRSC, published a similar opinion
piece, “‘E’ is for evolution; ‘F’ is for
Fordham”, in the Kansas City Star
(October 16, 2000).

The CRSC’s “Lerner Report white-
washes bad science” was partially
recycled from,and made reference to,
Wells’s recent book Icons of
Evolution (Washington DC: Regnery
Publishing, 2000). In prepublication
publicity for Icons, the CRSC released
Wells’s “An Evaluation of Ten Recent
Biology Textbooks”, which eventually
appeared as an appendix to Wells’s
book. Unfortunately, versions of
Wells’s evaluation of the state of evo-
lution education appeared cheek-by-
jowl with reports of the Fordham
Foundation’s report — a particularly
egregious case was that of USA
Today, which devoted almost exactly
the same amount of space to both
evaluations in the same article (“19
states get a bad grade for their teach-
ing of evolution”, September 27,
2000, p 11D).

On the young earth side, Answers
in Genesis posted a lengthy critique
entitled “Who’s really pushing ‘bad
science’?” on its web site
(Kwww.answersingenesis.org/news/
lerner_resp.asp>). AIG promises that

a printed version will be available
shortly. The critique is by Jonathan
Sarfati, who also wrote Refuting
Evolution, which purported to
respond to the National Academy of
Sciences’ Teaching About Evolution
and the Nature of Science.The press
release advertising Sarfati’s critique
was headed “AiG gives anti-creation-
ists an ‘F-’ grade”; it concluded with
the delightful pun, “If you really want
your children to be ‘learners’,don’t let
Lerner have the upper hand!”
(<www.answersingenesis.org/docs2/
4369news10-4-2000.asp>).

NCSE did not go unmentioned. In
the press release for Icons of
Evolution, its publisher, Regnery
Publishing, claims that the book
reveals “How a so-called ‘science edu-
cation’ organization pressures public
schools to prohibit any criticism of
Darwinian evolution — then calls on
the ACLU to threaten an expensive
lawsuit if a school district resists the
bullying” AIG was more forthright: in
discussing the bibliography to the
Fordham Foundation report, Sarfati
refers to “the so-called National
Center for Science Education (which
does nothing but push evolution and
bash creation)”.

school science teaching at every
level. To date their successes have
been limited, but they seem to be
gradually shouldering out the more
traditional but less sophisticated
young-earth creationists who, up to
the present, have had much more
influence. Nevertheless, most young
people in the United States have a fair
chance to learn biology, and by exten-
sion, the other sciences as well.

[All Fordbam Foundation publica-
tions cited below are available at
<bttp.//www.edexcellence.net>; sin-
gle free copies may be obtained by
calling the toll-free number 888-
823-7474.]
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